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ABSTRACT 

This Rate Training Manual an4 Nonresident Career 
Course (RTM/NRCC) form a self-study package that «ill enable aviation 
support equipment- personnel to help themselves -fulfill the 
requirements for a&vancement. Designed* for~ individual study and not 
formal classroom instruction, the RTB provides* subject matter that 
relates directly to the occupation aj standards of the Aviaticn 
Support (AS) Equipment Technician. fhe-NRCC provides a way of 
satisfying the requirements fcx completing the BTM«. Assignments in 
the NRCC include learning objectives and supporting iteas designed to 
lead the .student through the BTM. Volume 1 is the basic manual for 
the AS' rating. It provides the beginner with fundamental ground 
support equipment shop organization and shpp procedures. It includes 

. the rate structure, with a ?hort history of the AS .rate, supply 
publications. Naval Aviation Maintenance Program, anxi gro.und support 
equipment, tools, test equipment, materials, and hardware also are 
discussed: and the appendix contains a list of acronyis and 

.definitions of terms tfsedt in the. course. (The Aviaticn support 
Equipment Series^ of which this document is the first vclume, 
replaces chapters of the' thrfee service ratings. Aviation Support 
Equipment Technician^ E (Electrical), M (Mechanical), 3nd ft 
(Hydraulic) . (KC) 
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Although the words "he", "him", and 
"Ms", are used sparingly in this manual to 
enhance communication, they are not intended 
to- be gender driven nor to affront or 
discriminate agaimt anyone reading Aviation 
Support Equipment Technician (ASE 3 & 2 and 
ASM 3 & 2) Volume l> Basics, NAVEDTRA ' 
110325. j 1 
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PREFACE 



The ultimate puspose of training Naval personnel is to produce a combat- 
ant Navy which can insure victory at sea. A consequence of the quality of 
training given them is their superior state of readiness. Its result is a vic- 
torious Navy, 

This R^te Training Manual and Nonresident Ca^er Course 
, (RTM/NRCC) form a self-study package that will ejiable Aviation Support 
Equipment personnel to help themselves fulfill the requirements for advance- 
ment. . 

Designed for individual study and not formal classroom instruction, the* 
RTM provides subject matter that relates directly to the occupational stand- 
ards of the Aviation Support Equipment Technician. The NRCC provides a 
way of satisfying the requirements for completing the RTM. Assignments in 
the NRCC include learning objectives and supporting item r designed to le^d 
the/student through the RTM. 

The Aviation Support Equipment series (GSE) (Volume 1) was written 
by," and with the advice of, senior AS technicians in the rating. This series 
replaces chapters of the three service ratings, Aviation Support Equipment 
Technician's E (Electrical) NAVEDTRA ^10jl4-6, Af (Mechanical) 
NAVEDTRA 10315-B, and H (Hydraulic) NAVEDTRA 10316-A. This 
volume, as well as subsequent volumes when cdmpleted will replace other 
chapters of the ASE-ASM-ASH rate training manuals, uhtil these manuals 
are completely deleted. > 

J* 

Volume 1 is the basic manual for the AS rating. It provides beginners with 
fundamental GSE shop organizatipn and shop procedures. It includes the' 
rate structure including a short history of the AS rate, supply, publications, 
Naval Aviation Maintenance Program and ground support equipment train- 
ing. Use and identification pf ground support eqipment (GSE), tools, test 
equipment, materials and hardware are al>o discussed. - / 

Volume 2 will consist of detaik^j discussion of the following: ■ 

Metal-Working Skills Tubing and Flexing Hope 

Oxyacetylene welding Fluid Power Componertts 

Electric Arc Welding / Hydraulics System^ Maintenance 

Inert-gas Shielded Arc Wddin^ Brakes dhd Brake Systems 

Structural Maintenance and Repair Chassis Systems 



Volume 3 consists of information on reciprocating combustion engines, 
gasoline engines, diesel engin« power trains, and gas turbine compressors. 

Air conditioners and air condition systems will be included in a later 
publication for the ASE (electrician). 

This volume of the RTM/NRCC was prepared by the Naval Education 
and Training Program Development Center, Pensacola, Florida, for the 
Chief of Naval Education and Training. 
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THE UNITED STATES NAVY 

GUARDIAN OF OUR COUNTRY 

The United States Navy is responsible for maintaining control^of the 
sea and is a ready force on watch at home and overseas, capable of 
strong action to preserve the peace or of instant offensive action to 
win in war. 

It is upon the maintenance of this control that our country's glorious 
future depends; the United States Navy exists to make it so. 

\ 

A 

WE SERVE WITH HONOR 

Tradition, valor, and victory are the Navy's heritage from the past. To 
these may be added*, dedication, discipline, and vigilance tfs the 
watchwords of the pffesent and the future; 

At home or on distant stations we serve with pride, confident in the 
respect of our country, our shipmates, and our families. 

Our responsibilities sober us; our adversities strengthen us. 

Service to God and Country is our special privilege. We serve with 
honor. ' 



THE FUTURE OF THE NAVY 

The Navy will always employ new weapons, new techniques, and 
greater power to protect and defend the- United States on the sea, 
under the sea, and in the air. 

Now and in the future, control of the sea gives the United States her 
greatest advantage for the maintenance of peace and for victory in 
war. 

Mobility, surprise, dispersal, and offensive power are the keynotes of 
the new Navy. The roots of* the Navy lie in a strong belief in the 
future, in continued dedication to our tasks, and in reflection on our 
heritage from the past. 

Never have our opportunities and our responsibilities been greater. 
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CHAPTER 1 



RATING STRUCTURE 



The Aviation Support Equipment Techni- 
■cian^AS) rating is a relatively new rating In the 
U.S. Navy (1966). The first assignmerits to the 
new rating were approximately 1 100 people who 
had been .working in Ground Support Equip- 
ment, shops at the time the rating was estab- 
Jishe&v Most of these first Aviation Support 
Equipment Technicians had changed from other 
aviation ratings such as Aviation Structural 
Mechanic (AM), Aviation Machinist's Mate 
(AD), and Aviation Electrician's Mate (AE). 
Several other ratings were also represented in the 
initial-structure. Such ratings as Boatswain's 
Mate ,(BM)/ Electronics Technician (ET), 
Machinist's Mate (MM), as well as others, were 
converted by BUPERS as a result of BUPERS 
NoticV 1430 dated 18 August* 1966. . 

When the AS class '*A" schools first class 
„u)as organized on 9 January 1976, there were few 
people in the rating. Since that time, the number 
of personnel h^ increased to approximately 
2,000 men and wonlen. However, the popula- 
tion has remained small when compared to other 
ratings such as the Aviation Structural Mechanic 
(AM) rating population of approximately 
14,500. ' \ . 7 



COMMUNICATION AND FUNCTION 

< Although we are a small community, we 
nevertheless contribute to ^meeting the ^Navy's 
mission through personal pride in doing a good 
job and our knowledge of how important jobs 
are to' be done well. Gfgnted, everyorie in the 
Ndvy feels that his or her job is somewhere be- 
tween reasonably and extremely .important, and 
the AS is no different in that respect. However,^ 
we are confident in the knowledge that withouf 



our equipment, out expertise, and our motiva- 
tion, the aircraft could not function, could not 
be supported and the Nave's mission would.be 
jeopardized. * 

Rating tasks range from the simple to com- 
plex. An example of a simple task is helping to 
tow arc aircraft in and out of a hangar for 
maintenance. A cqjnplex task is the performing 
of maintenance or an operational check on such 
equipment as a hydraulic, test stand, an electrical 
power unit, an air conditioner, and other com- 
plex equipment. Maintenance on this equipment 
and the servicing of equipment usedpn the flight 
line tp get the aircraft ready for flight is per- 
formed by the AS. 



. OCCUPATK)NAL,STANDARDS 

This Rate Training Module is designed as a 
self-study coufse for use by those personnel of 
the Navy and Naval Reserve who are preparing 
to meet the professional (technical) qualifica- 
tions for advancement to. Petty Officer Third 
Class and Petty Officer Second Class in the 
r#t*P« of Aviation Support Equipment Techni- 
cian E (Electrical) and M (Mechanical, 
Hydraulics, and Structure^). Minimum occupa- 
tional requirements for advancement in all 
ratings are listed in th^Afirtuarof Navy Enlisted 
Manpower and Personnel Classifications and 
Occupational Standards, NAVPERS 1 8068 
(Series). The occupational standards which were 
used as a guide in the' preparation of this module 
were current as of the 1981 revision. Changes in. 
the standards occurring dfter the 1981 revision 
may not be reflected in the information 
presented here. 
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ENLISTED RATING STRUCTURE 

The; present enlisted rating structure consists 
of general ratings and service ratings. 

General ratings identify broad occupational 
fields of related duties and functions. Some 
general ratings include service ratirfgs; others do 
not Both regular Navy and Naval Reserve per- 
sonnel may hold general ratings, 
; Service ratings identify Subdivisions or 

•j. specialities within a general rating which require 
^elated patterns of aptitudes and qualifications, 
and which provide paths of advancement for 
career development. The general rating provides 
the primary means of identifying, billet re- 
qyiremeots and personnel qualifications; it is 

K established or disestablished by the Secretary of 
the Navy;°and it is provided a distinctive rating 
badge. The general rate is the pay grade <ievel 
w|thin the general rating. Although service 
ratings can bxisr'at any petty officer level, they 
are most common at'the P03 and P02 levels. 
Both regular Navy and Nayal Reserve personnel 
may hold service ratings. For a more detailed 
discussion on Navy ratings and valuable addi- 
tional information which wilkhelp you do your 
job better and pndtrstand the Navy-educational 
and,advahcement*procedures, see chapter one of 
the Military Requirements for Petty Officer 
3 *and 2, NAVEDTRA 10056 starting with 
series E. 



AYIAtlON SUPPORT EQUIPMENT 
TECHNICIAN (AS) RATING 

The ASjating, at the* time of this writing, is 
divided'into two service ratingsat pay grades E-4 
and E-5. Tjie service ratings are ASF 
(Electrical), and ASM ^Mechanical, Hydraulics, 
and Structures). 

The general rating, AS, applies to paygrade 
E-6, where the service ratings ASE and ASM 
mefge through E-9. Prior to this time there were 
three A^> service ratings ASE (Electrical), ASH 
(Hydraulics and Structures), and ASM 
(Mechanical). 

A study of the feasibility to consolidate the 
ASH and ASM service' ratings was conducted 
and approved by Chief of Naval Operations 
(CNO) effective October 1980. 



Figure 1-1, Paths of Advancement, ^ il- 
lustrates the paths of advancement for an Air- 
man Recruit to Master Chief Aviation Support 
Equipment Technician, Warrant Officer, or to 
Limited Djity Officer. Shaded areas indicate 
career stages where qualified enlisted personnel 
may advance to Warrant Officer or to Limited 
Duty Officer. Personnel in enlisted rates and not 
in shaded areas may advance only as indicated 
by the Knes. ^ * 

NOTE: The above information concerning 
advancement to commissioned officer status 
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Figure 1-1.— Paths of advancement. 
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applies onI> to the Limited Dut> and Warrant 
Officers programs. It should be*emphasized that 
there are other programs in which qualified per 
sonnel in pa> grades L 5 and below may become 
commissioned officers. Consult Military Re- 
quirements for Petty Officer 3 & 2, NAVPERS 
10056 (Series), and >our local career counselor 
for current programs. 

Aviation Support Equipment Technicians 
(E) service, test, and perform organizational and 
intermediate level maintenance and repair of. 
automotive electrical systems in mobile and self- 
propelled ground support equipment; aviation 
armament handling equipment, including 
generating, starting, lighting, and ignition 
systems; electrical components and wiring in 
auxiliary electrical power units used in servicing 
aircraft; electrical control systems in gas turt)ine 
compressor units and air-conditioning systems, 
and electrical and electronic circuits and com- 
ponents in general aircraft servicing equipment. 
They also service and maintain storage batteries 
and perform periodic maintenance inspection* 
of ground support equipment. 

The Aviation Support Equipment Techni- 
cian (M) services, tests, and performs 
maintenance and repair of gasoline and diesel 
engines in mobile and self-propelled aviation 
support equipment and associated automotive 
systems, including fuel systems, transmissions, 
differentials, and steering systems; maintains gas 
turbine compressor units and air-conditioning 
systems used in servicing aircraft; maintains and 
operates gas turbine compressor unit test stands, 
and performs periodic maintenance inspections 
of aviation support equipment. 

Prior to the merger, personnel of the Avia- 
tion Support Equipment Technician (H) rating 
were responsible to service, test, and perform 
Organizational and Intermediate level 
maintenfartce and repair of hydraulic and 
pneumatic systems and structural components 
of ground support equipment and maintain 
hydraulic test and service equipment, jacks, 
workstands, and associated equipment. Since 
the merger, all of these duties are performed by 
the ASM. The ASM also welds, cuts, shapes, 
and patches metal; performs structural repair 



and painting of ground support equipment, ad 
justs and repairs brake systems, inspects and 
replaces tires and tubes, operates and repairs 
hydraulic test stands, and performs maintenance 
inspection of ground support equipment. 

As petty officers, the AS technicians are 
usually assigned to activities that perform in- 
termediate level maintenance. AS billets are 
assigned to all aircraft carriers. AS personnel 
assigned aboard carriers are usually attached to 
the Aircraft Intermediate Maintenance Depart 
ment (AIMD), 

Many interesting overseas shore billets are 
also provided for the AS. If married, Third 
Class and Second" Class Petty Officers may 
qualify to bring their dependents to these 
overseas locations at government expense 
Shorter duty tours is usually standard procedure 
at a few overseas stations where dependents do 
not accompany the AS. 

Between sea tours, the AS Third or Second 
Class Petty Officer may be assigned to one of 
the many naval air stations along the U.S. coast. 
In addition, the Naval Air Training Command 
has a few naval air stations located inland where 
AS personnel may be assigned. AS personnel 
assigned to any one of these air stations are 
usually attached to the Aviation Intermediate 
Maintenance Department (AIMD). 

On sea or shore tours, you could be assigned 
to a squadron rather than an AIMD as most 
squadrons have one or more AS technician* 
assigned for user level support of equipment 



SOURCES OF INFORMATION 

One of the more useful things you can learn 
about a subject is how to find out more about it 
No single publication can give you all the infor 
mation you need to look for accurate, 
authoritative, up to-date information on all sub 
jects related to the military requirement* for ad 
vancement and the Occupational standards of 
your rating. 

Some of the publications described in this 
manual are subject to change or revision from 
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time to time— some at regular intervals, others 
as the need arises. When using any publication 
that is subject to change or revision, be sure that 
you have the latest edition. When using any 
publication that is kept current by changes, be 
sure you have a copy in which all official 
changes have been made. Studying cancelled or 
obsolete information does not help you to 



perform efficiently or to advance; it is likely to 
be a waste of time and may even be seriously 
misleading. 

Training films available to naval personnel 
arc a valuable source of information on many 
technical subjects. Films that may be of interest 
to you are listed in the United States Navy film 
Catalog, NAVAIR 10^0-777. 
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CHAPTER 2 

NAVAL AVIATION MAINTENANCE PROGRAM (NAMP) 



/ 



As an Aviation Support Equipment Techni- 
cian (AS) or an AS striker, you are normally 
assigned to the Maintenance Department of a 
shore station or a ship. Most of your work ef- 
forts are in direct support of, or working on, 
ground support equipment— or maintenance. 
Th^epartment of Defense (DOD) defines the 
term 4 4 maintenance" as . .the function of re- 
taining material in, or restoring it to, a ser- 
viceable condition. Its phases.include servicing, 
repair, modification, modernization, overhaul, 
rebuild, test, reclamation, inspection and condi- 
tion determination, and the initial provisioning 
(supplying) of support items." 



BACKGROUND 

In the very early days of naval aviation 
(before 1959), it was standard practice for every 
aviation activity to perform its maintenance 
using what ever organization the commanding 
officer considered most expedient (convenient). 
Naturally, these organizations differed in vary- 
ing degrees .and were Wasteful with manpower, 
money and material. Technical training of per- 
sonnel was left up to the activity and provided 
mosdy on-the-job training. With this trial-£nd- 
error plan, one method would usually prove to 
be the fastest and most reliable way of 'doing a 
job, but no provisions existed for determining 
which method was the most desirable or for pro- 
viding this* information to all activities 
concerned. . 

Befpre the NAMP operating activities, were 
self-supporting, they were provided with all 
tools and equipment necessary for effecting all 
maintenance short of complete overhaul. Each 
squadr n and most shops assigned to ships and 



stations would have a full share of tools, equip- 
ment, and machinery, such as the GSE shop, air- 
frames, and power plants, with each shop 
owning a welding machine. It is evident that dur- 
ing a large part of the time much of this equip- 
ment was not being used. Attempts at higher 
levels to solve this problem led successively to 
the establishment of Carrier Aircraft Service 
Units (CASUs) and Fleet Aircraft Service 
Squadrons (FASRON). 

Since all maintenance activities had 
similarities in mission, operation, and ad- 
ministration, it was only natural that those early 
planners of these activities should try tQ stand- 
ardize the various areas as mych as possible. 
They felt that a well organized and.administered 
maintenance department should rank high in the 
following: 

1. Performance and training of 
maintenance personnel 

2. Aircraft, support equipment, and system 
readiness 

3. Safety 

.4. ''Employment of manpower and materials 

5. Planning and scheduling the workload 

6. Management control of the organization 

7. Evaluation of work performed 

8. Combat readiness. of the unit 

9. Contipuity when aircraft support equip- 
ment or personnel are transferred between 
commands. 

These objectives could not be attained by 
means of a manual or an organization structure 
alone. They had to be attained by the intelligent 
and dedicated effor* jf all personnel engaged in 
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the maintenance tasks,* working together toward 
a common goal, under the management control 
processes of the organization. 

It was feft that specific functions of all air- 
crgitmaintenance departments should include 
theToltbwing: x t 

, 1. ' Periodic maintenance and routine in- 
spections and servicing of aircraft, associated 
support equipment, and aeronautical jnatcri^l 
and components, including the necessary 
disassembly, cleaning, examination, repair, 
modification, test, inspection assembly, and 
preservation. | 

2. j Special work (when required) to* comply 
wKh technical directives or local instructions. 
/ 3. Corrections of aircraft and equipment 
discrepancies. , P 

4. Assurance .of high quality in all work. 

5. Maintenance of required records and 
technical publications. 

6. Maintenance and custody of tools and 
other equipment provided the activity for its 
own use. ( \ 

7., Training of assigned personnel. (Most 
ratings, including the AS, will have been already 
provided with^ a satisfacfory theoretical 
background for the performance of their a^ 
signed tasks. Further training in the practical 
aspects- of aircraft maintenance is a continuing 
requirement.) 

Conducting maintenance and ground 
handling safety programs. 

9. ^Submission of statistical, analytical, and 
historical purposes. 

Out of this type of thinking grew NAMP 
(Naval Aviation Maintenance' Program) as it is 
known today. The NAMP program is not a new 
program. It was established „by the Chief of 
Naval Operaticms (GNO) and implemented in 
October J959. It has been revised many times 
and will undoubtedly be revised many more 
times as new materials and new methods come 
along. The purpose of this chapter is to 
familiarize you with the Naval Aviation 
Maintenance Program— NAMP. You will still 
be getting on-the-job training and as you learn 
how the maintenance department is rbji, there is 
still room for- new innovations, for growth, and 
for a person to carve a career. New ideas are 



always needed. To do the best you can for the 
Navy, for your country, and for yourself, it is 
necessary that you understand how aircraft 
maintenance is structured from where you start 
out as 3 new recruit upward to the Chief of 
Naval Operations. 

This chapter deals with the activity that you, 
as an AS, are working in. Figure 2-1, Chain of 
Command (Maintenance), is included merely as 
a refresher and shows where directives come 
down from and where the reports and other 



CHIEF OF 
NAVAL OPERATIONS 
(CNO) 



I 



CHIEF OF 
NAVAL MATERIAL 
(CNH) 



I 



COMMANDER 
-NAVAL AIR SYSTEMS COMMAND, 
(NAVAIR) 



I 



TYPE COMMANDER 
(TYCOM) 



I 



AREA/WING COMMANDER 



COMMANDING 
OFFICER 



AIRCRAFT INTERMADIATE 
MAINTENANCE OFFICER 
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Figure 2*1.— Chain of command (maintenance). 
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activities similar to your own go up to. It i£ at 
these higher levels that your activity is coor- 
dinated with other activities similar to your^own. 
As you study^figure 2-1, you probably wonder/ 
"Just how do I fit in?" Well, actually, you don't 
on this chart. This chart shows some of the ma- 
jor commands which exert management actions 
in the maintepance program., If it were extended, 
the Ground Support Equipment Division would 
.be , placed under the Aircraft Intermediate 
.Maintenance Officer. It could be confusing to 
analyze arid discuss the various functions and % * 
responsibilities of the commands shown iri.figure 
2-1. However, you should familiarize yourself 
with their responsibilities and functions as 
outlined in the NAMP (Volume I). After reading 
this chapter, take some extra time to read that 
volume, and if parts are not clear afid you do not 
understand them, ask your supervisor to explain 
them. After all, that is a part of the jpb of train- 
ing and it shows you how you fit into the overall 
picture. * 

PURPOSE OF NAMP ORGANIZATION 
OPN A VINST 4790.2 (Series) 

The Naval Aviation Maintenance Program 
(NAMP) as outlined in OPN/WINST 4790.2 
(Series) establishes maintenance policies, pro- 
cedures, and responsibilities for the perform- 
ance of aviation maintenance throughout naval 
aviation. What this means is, that this 
instruction is the "laV when it comes to com- 
mand, administration, and management rela- 
tionships to maintenance efforts. Every job or 
task you perform is in some way controlled by 
this instruction. It is the purpose of this section 
to explain many of the terms, procedures, and 
administrative actions with which you are re- 
quired not only to become familiafbut in time to 
become an expert. A tremendous amount of 
paperwork (forms, maintenance actions, letters, 
files, memos, etc.) is associated with doing your 
job. However, as you get more involved with the 
study of this section, you will see the real 
necessity for these paperwork actions. 

The NAMP (Naval Aviation Maintenance 
Program) OPNAVINST 4790.2 (Series) is spon- 
sored and directed by the Chief of Naval Opera- 
tions (CNO). It is one of the most detailed 



instructions with which you will be involved, 
This instruction is in manual form and divided 
into five, volumes as follows: 



Volume I 



Volume II 



Volume III 



Concepts, Objectives, Policies, 
Organizations and Responsi- 
bilities 

Organizational Level Main- 
tenance 



Intermediate 
tenance 



Level Main- 



Volume IV Depot Level Maintenance* 

Volum^ V Data Processing Requirements 
Manual 

t 

Each volume is divided into sections and the 
sections are divided into chapters. Chapters con- 
tain paragraphs and subparagraphs . Each 
paragraph in the instruction is numbered. The 
first digit identifies the section of the volume, 
/the second digit is the chapter, and the third and 
\ fourth the paragraph* Figure 2-2 shows how 
paragraph 3204 a (I) is broken down. The pages 
are numbered in a separate series for eaph 
chapter, appendix, and index. The pages for 
each chapter are numbered in sequence and are 
preceded by the section and chapter ommber. 
The section on maintenance reporting (Volume 



0 4 a(l) 



Section 3 



Chapter 2* — 
Paragraph 4 



Sub-paragraphs 



Each paragraph in this instruction is 
numbered with a unique system. The first digit 
identifies the section; the second, the chapter; 
and the third and fourth, the paragraph. 

Figure 2-2* — NAMP paragraph numbering tys tarn. 
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Ill^iy^tion 6, Chapter 4) is perhaps used by 
maintenance personnel niorj? than am other part' 
of the NAMP. If you were on page seven of the 
above, >ou would refer to it as Volume III-6-4-7. 



MAINTENANCE LEVELS 

^Iamtenance ma> be a task ranging from a 
mailer of minutes of equipment servicing 10 a 
matter of months of overhaul in an industrial 
type facility. Basically there are three types of 
maintenance. Organizational Maintenance, In- 
termediate Maintenance^ and' Depot 
Maintenance. -These maintenance levels are 
numbered, i.e., Organizational maintenance is 
maintenance level 1; interntediate maintenance 
is maintenance level 2; and depot maintenance is 
maintenance level 3. 

Organizational Maintenance 

Oi^anizational maintenance is the 
maintenance that is performed by user activities, 
l itis means that a squadron is organizational 
maintenance because they have the aircraft and 
support equipment. Their aircraft maintenance 
includes line operations (servicing, preflight in- 
spections, minpr adjustments, etc.. in prepara- 
tion lor flight); periodic .•inspections ol 
associated test, repairs, arid adjustments which 
do not require shop facilities, and component 
renuKal and installation. 

Ml nasal air stations which have aircraft 
assigned have an operations maintenance divi- 
sion (ONlD) That performs organizational 
maintenance. The Ground Support Equipment 
Div is ion performs some organizational 
maintenance ot equipment while it is at the 
shop. 

Intermediate Maintenance 

Intermediate maintenance is that tvpe of 
work performed in eentiallv located facilities for 
support 'of operating activities within a 
designated area, alii base or station, or aboard 
aviation ships. ^This level of maintenance 
includes shop typS repair and test work on Air- 
craft, components, and equipment from the sup- 
ported units. The supported units are the 
squadrons (Organizational Maintenance 



Activities) that changed the components and 
now the Intermediate Maintenance Activity 
repairs the component. 

Intermediate maintenance activities are 
manned by a nucleus of permanently assigned 
personnel, and by perspnnel temporarily as- 
signed from the oo-board tenant squadrons. 
When these squadrons deploy, their in- 
termediate maintenance personnel accompany 
their squadron, and are then temporarily as- 
signed to AIMD (Aircraft Intermediate 
Maintenance Department) at (hei{ new station. 

NOTE: The Aircraft In termed iale 
Maintenance Department -(AIMD) is commonly 
referred \ohs the SUPPORTING activity, and 
the Organizational Maintenance Activity 
(squadron) as SUPPORTED activity. Ground 
Support Equipment shops are Organisational 
Maintenance when they are servicing and replac- 
ing'components on equipment and Intermediate 
Maintenance when they are repairing the com- 
ponents. 

Depot Maintenance 
* 

'Depot maintenance is that type of work that 
must be done in ah industrial type fauhty\ Such 
facilities may be either military Or civilian. This 
le^el >f maintenance includes overhaul and ma- 
jor repair of modification of aircraft, com- 
ponents, and 'equipment. It also includes the 
manufacture of specified aeronautical parts to 
be stocked as spares, and the manufacture ol 
kits for authorized aircraft and Support Equips 
ilient modification. Installation of these spaie 
parts'and the incorporation of flic modification 
kits ma> be done at this level or at a lower level 
of maintenance. If the work is contracted to a 
contractor (civilian) it is still considered Depot 
Maintenance. \ 

Navy Depot Maintenance activities manned 
pnmarily by civilians is known as Naval Air 
Rework Facility (NARF). However, some 
military personnel are usually assigned to NARF 
to assist with the intermediate and organiza- 
tional work connected with the depot lacility. 

As you can see from the foregoing, the three 
mamidtmncc levels provide for an orderly 
reparation of the various maintenance tasks. . 
The basis toi the separation arc task complexity. 
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Divisions are 1^1 1 major segments of the depart 



equipment/ space requirements, skill levels of 
assigned personnel, and scope of support 
responsibility. 



ORGANIZATIONAL STRUCTURE 

The maintenance officer with the help of 
subordinate officers must man&ge the 
maintenance department and is responsible to 
the Commanding officer for the accomplishment 
of the department's mission. In mariaging the 
department, the maintenance officer is responsi- 
ble for: 

• » 

1. Estimating and programming facilities, 
equipment, manpower, and training re- 
quirements 

2. Functional operations such as planning, 
control, and production 

3. Providing the direction and guidance 
essential for subordinate clivisions to implement 
and comply with all locaLand higher authority i 
maintenance policies and ^technical directives. 

, • The standard organization structure prpvides 
for the following subordinate officers to assist 
the maintenance officer in the management of 
the department: 

1. The Assistant Maiptenance Officer Is to 
supervise the activities of the staff divi- 
sions—namely, the Administrative Division, the 
Quality Assurance/Analysis Division, and the 
Maintenance/Material Control Divisions. 

2. The Maintenance/Material Control Of- 
ficer is to exercise direct supervision over the 
production divisions, power plants, avionics, ar- 
mament equipment, aviator's equipment, and 
ground support equipment. 

3. Various aircraft maintenance division 
officers are to organize and manage their respec- 
tive divisions. * 

The organization far maintenance depart- 
ments provides firm lines of authority from the 
maintenance officer to the personnel ac- 
complishing the work for which the department 
is responsible.. The term department is used in 
this training manual to mean any aircraft 
maintenance activity having a department head. 



ment reporting directly to the department head. 
In other words, divisions are subordinate to or 
below departments. 

> 

DIVISIONS 

In the activity or department in whidTyou 
are working, there are two major types of divi- 
sions. They are the Staff Division and the Pro- 
duction Division. Each of these two divisions 

have subordinate divisions. \ 

*^ 

STAFF DIVISIONS 

The purpose of staff divisions is to provide 
services and support- to production divisions, to 
correlate the accomplishments and progress of 
production divisions, and to maintain 'ap- 
propriate records. The administration division, ( 
the quality assurance/analysis division, and the 
maintenance/material control division are all 
staff divisions. 

Administrative Division 

The administrative diyisioiraccomplishes the 
following specific functions: , 

i 1. Establishes and controls fcH^central 
reporting and recordkeeping system for all 
maintenance reports and correspondence. 

■ 2. Implements all directives concerning 
distribution, retention, and disposition of 
records, reports, and logs. 9 ; 

3. Provides clerical and administrative 
services for the department. • ■ 

4. Maintains- a master message board of 
current messages, annotated with the action 
taken as appropriate, and keeps a message 
history file by date-time-group feriftninimum 
of six months. It also reproduces, as necessary, 
and distributes incoming messages and other 
data. 

5. Establishes and coordinates the depart- 
ment training requirements and obtains 
necessary school quotas as required. 

6. Maintains correspondence files in ac- 
cordance with the Navy Directives System's 
SECNAVINST 5210.11 (Series) by each division 
or branch. 
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7. Maintains a current organizational 
roster board which inclndes, as a minimum, 
name, rates, and billet assignments in conjunc- 
tion' witli OPNAV 1000/2, Manpower 

\ authorization. 

8. Supervises and coordinates department 
administrative responsibilities with other depart- 
ments/divisions as required. j 

I 9. Safeguards and distributes personal 
mail to department personnel when appropriate. 

10. Conduct* liaison wit ii squadron or sta- 
tion,, administration departments regarding 
maintenance department personnel matters.. 

11. Makes proper distribution of all 
nontechnical information and publications. 

12. Distributes approved locally issued 
maintenance directives, procedures, reports, and 
studies. t 

13. .Controls classified material required b> 
the department. 

14. Establishes proper transportation and 
communication systems to provide complete 
support of. the workload. 

15. Assigns spaces to jhe various divisions 
and vstablishes the responsibility for security 
and cleanliness of such spaces. 

Quality Assurance/ Analysis Division 

The Quali}^ Assurance/Analysis Division 
(QA) is the division that you, as an AS, will have 
morp~troniact with than possibly any other divi- 
sion m the department. I or this reason the(QA) 
division is covered quite extensively in this 
chapter. 

Quality assurance is commonly referred to as 
QA'. QA, as the name iriiphes, is fundamentally 
that of keeping defects from- affecting or in- 
terfering with work. These preventive actions 
cover all events Prom the start of a maintenance 
operation to its completion and is the respon- 
sibility of all maintenance personnel. The 
achievement of quality assurance depends on 
prevention, knowledge, and special skills. These 
goals are accomplished in two ways: (1) through 
statistical analysis to compare* the results ob- 
tained with those desired and (2) through inten- 
sive research to find methods of improving 
effectiveness of the overall maintenance effort. 



The major concerns of the Quality 
Assurance, Analysis Division include the follow- 
ing: 

1. Safety {of both personnel and equip- 
ment), y 

2. The 'need for training maintenance per- 
sonnel in the* most efficient and effective 
'methods and procedures. 

3. The quality of the workmanship and 
materials used in maintenance* 

4. The reliability of each piece of equip- 
ment and its component parts, and of the pro- 
cedures used in maintenance of the equipment. 

5. Qualifications of all Quality Assurance' 
personnel, including the collateral duty inspec- 
tors. \ 

Some of the responsibilities of the QA Divi- 
sion are as follows: 

1. Establish qualifications for QA inspec- 
tors. ^ . 

2. Reeyaluate QA inspectors periodically 
and provide continuous on-the-job training for 
inspectors. 

3. Ensure that all work guides, checkoff 
lists, cheek sheets, maintenance requirements 
cards, etc., used to define or control 
maintenance operations are completely current 
prior to issuing. 

4. Review Engineering investigation re* 
quests and review all quality deficiency, safety, 
and publication deficiency reports to ensure that 
they are accurate, clear, concise, and com- 
prehensive prior to mailing. 

5. Perform work center and special audits. 

6. Review all discrepancies while paying 
special attention to recurring discrepancies for 
corrective action. 

l 7. Maintain the master Technical Library 
for the department. 

QA usually operates with a small group of 
highly .skilled personnel. The maintenance per- 
sonnel assigned to QA Divisions are known as 
Quality Assurance Representatives (QARs). 
There is one QAR from each rate or group of 
related rates.. The AS QAR assigned to QA 
should be an AS1 or above. The primary duties 
are GSE related. 
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INSPECTORS.— QA t is responsible for ' 
establishing qualifications for Quality Assurance 
Rtbresentatives (QARs), Collateral Duty Qual- 
ity Assurance Representatives (CDQARs), and 
Collateral Duty Inspectors (CDIs). All the per- 
sonnel in these positions are approved and en- 
dorsed by their commandingrofficer. 

QUALITY ASSURANCE REPRESENT- 
ATIVES (QARs).— Your Quality Assurance 
Representative (QAR), the AS assigned to the 
QA division, should be your main contact in 
QA. The GSE QAR reviews all incoming 
publications and directives to determine their 
application to GSE. The GSE QAR prepares 
and assists the GSE division in the preparation 
of maintenance instructions to assure they are 
what is needed to get the job done. Troubled 
areas in maintenance are investigated by the 
GSE QARs and recommendations for correcting 
problems are provided. 

Your QAR and the QA division reviews all 
AS personnel that the division nominates to 
become CDIs or CDQARs. These inspector can- 
didates are a very important part of a good 
maintenance program and must have received 
the recommendation of the QA Division. 

COLLATERAL DUTY QARs 
(CDQARs), — At times there is a shortage of per- 
sonnel and there is no one available to send to 
the QA division to be the division's QAR. In this 
case a collateral duty QAR (CDQAR) is assigned 
for a short time. An AS CDQAR would actuall> 
work in the^GSE shop and also be required to 
perform all the functions of a QAR as though 
assigned to the QA Division. 

COLLATERAL DUTY INSPECTORS 
(CDIs).— The Collateral Duty Inspectors (CDIs) 
are assigned to the Production Divisions (GSL is 
a Production Division) and are the on-the-job 
inspectors. The CDI is normally a P02 or 
above. The CDI is certified for inspection on 
specified types of equipment or systems. What 
this means is that if a CDI is certified to inspect 
only electrical systems and you are working on a 
mechanical system, the CDI would not be able 
to inspect this job. 

When CDIs are performing QA inspections, 
they are responsible to the QA officer. CDIs 
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work directly for QA while performing inspec- 
tions and for the Production Division while per- 
forming maintenance. CDIs inspect all work 
completed and spot check all work while it is in 
progress. The CDIs are required" to be familiar 
with all programs that theQA Division monitQrs 
and manages. 

Sometimes Jhere is a^shortage of CDI and 
workers in the division and the CDIs are left to 
inspect their own work. This is a big "no-no". 
The OPNAVINST 4790.2 (Series) is very clear 
aboul^CDIs NOT inspecting their own work. It 
states,* "NO CDI MAY INSPECT HIS OWN 
WORK AND SIGN AS INSPECTOR." When a 
CDI performs maintenance and there is no other 
CDI to inspect the work, the QAR does the in- 
specting. 

QUALITY ASSURANCE AUDITS.— As 
the name implies, audits ser\e to provide an 
evaluation of the Maintenance Department and 
are conducted by the QA Division. There are 
two types of audits— work center audits and 
special audits. 

Work Center Audits.— Work Center Audits 
are conducted quarterl> to evaluate the overall 
quality performance of each work center in the 
department. Some of the areas checked by the 
audit arc: 

1. Number of personnel assigned to the 
di\ision and their skill le- els, this ensures that 
the division can perform the assigned jobs. 

2. The division Technical Publications 
Library which ensures that all publications are 
on hand to perform the division's mission. They 
are also checked to ensure that all changes are 
incorporated and that the publications are in 
good physical condition. 

3. All maintenance instructions, other 
directives, and inspections procedures for com- 
pliance with regulations to determine if there are 
adequate written processing, testing, and inspec 
lion procedures for all equipment in the work 
spaces. Also to determine if the) are being used. 

4. The calibration of test equipment, gages, 
torque wrenches, and other equipment to ensure 
that pfbper ujfc of this equipment is accom- 
plished. 
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-5. The ground support equipment licensing 
and training program to ensure that it is con- 
ducted in accordance with existing directives. 

6. The work area for compliance with all 
safety regulations and cleanliness standards. All 
paperwork areas are to be inspected. 

Special Audit.— In addition to the scheduled 
work center audit, there is a special audit to 
evaluate h specific maintenance task. The work 
center audit checks for unknown problems — the 
special audit is used to help correct a known 
problem area. For example, during a work 
center audit, it was found that the GSE tool con- 
trol program was not operating as it fhould 
After a reasonable time the QA officer directs a 
special audit to see if the GSE has resolved the 
problem. 

ANALYST RESPONSIBILITIES.— The 
Quality Assurance/A.nalysis Division provides 
sound and sufficient analytical information to 
the maintenance officer to enable continual 
review of management practices within the 
organization. A Quality Assurance/Analysis 
Division is established to monitor, control, and 
apply* the Maintenance Data System (MDS) 
within that activity. This division serves a^a con- 
tact point between the work center and the Data 
Services Facility and is responsible for all aspects 
of the MDS at the activity level. 

^Quality Assurance/Analysis functions are 
regularly assigned to personnel of the AZ rating. 
The analysis section normally consists o( one 
senior petty bfficer who must be formally 
trained in the MDS procedures, data processing 
capabilities and the techniques of statistical 
analysis. The analyst reviews and analyzes 
reports on information of benefit to the 
maintenance activity and which is produced by 
the MDS. 

The general responsibility of the analysis sec- 
tion is to extract and examine pertinent data 
from the MDS report*. The results are then 
presented in chart, tabular, or graphic form for 
easy viewing. (In GSE you see this in the form of 
a summary.) The requirements, fo~ analysis may 
stem from various sources and apply to a wide 
range of maintenance subjects. In some in- 
stances, analysis may be initiated to provide an 
answer to a specific problem. In other instances, 
analysis of selected areas of maintenance (for 



example, personnel utilization oi ptoductivity of 
work centers) may be initiated a monitoring 
action. 

TECHNICAL PUBLIC A I IONS 1 IBRARY 
(TPL). — QA maintains the mastei Technical 
Library for the Maintenance Department. This 
includes all maintenance publications", 
maintenance related publications, technical 
directives, and maintenance lequircments cards 
(MRCs). 

They ensure that each division receives all 
applicable material and that it is kept current 
and 'complete. Tin Technical Publication 
Library (TPL) vvll oe discussed further in the 
publication chapter of this module. 

Maintenance/Material Control 
Div.sion 

As stated previously, the Mamic- 
nance/Ma'^nal Control Division is one of the 
major staff elements in the Maintenance 
organization. The officer in charge of this divi- 
sion is also tfre assistant to the maintenance 
officer. He exercises authority in a position 
between the maintenance officer and the pro- 
duction divisions. He therefore is directly 
responsible to the maintenance officer for the 
overall productive effort and the material sup- 
port of the department. 

The functions performed b> Mainte- 
nance/Material Control Division is di- 
vided into two work centers— one is the 
maintenance control functions and the other is 
the material control functions. 

MAINTENANCE C ONTROL FUNC- 
TIONS.— Maintenance Product ion Control is 
the central control of the entire maintenance ef- 
fort. This control function is accomplished 
primarily b> propei planning, scheduling, and 
assignment of the various maintenance tasks 
performed within the maintenance department. 

Intermediate Maintenance activities exist 
primarily for the purpose of supposing 
operating activities; therefore the personnel 
working in the production control work center 
are concerned with the procedures involved in 
planning and scheduling the workload which 
consists of repairing, testing, and processing 
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aircraft parts, QompohentS, and ground support 
equipment. Due to the size of an intermediate 
activity^ the location of the 1 various work 
centers, and the number of components involved 
daily, it is not practical to control each compo- 
nent inducted into the activity from a central 
production control area. Production control 
delegates some cf its functions to certair 
selected production divisions such as the GSF: 
division. Divisions so designated exercise direct 
controlrOf the production efforts of assigned 
work centers. Such divisions are responsible to, 
maintenance control for the production efforts 
of the assigned work centers, scheduling com- 
ponent^ into work centers, and assigning 
priorities as directed by production control. 

Production control cooperates with the staff 
members by applying their findings and recom- 
mendations to improve the overall maintenance 
efforts. Together with the administration divi- 
sion, the quality assurance division, and the 
analysis^section, maintenance/material control 
provides the maintenance officer with a com- 
plete picttye of the maintenance situation as- it* 
exists at any given time, and makes recommen- 
dations for improvement. 

MATERIAL CONTROL FUNCTIONS — 
The material control work center coordinates 
and controte,the supply functions of the depart- 
ment. It adfs as liaison between the department 
and the local supply activity, and it processes*all 
supply and material transactions for the other 
divisions of the department. It requisitions 
material, maintains the material control register, 
maintains inventories of materials on hand, 
maintains subcustody*Vecords of accountable 
items held by the department, maintains records 
of all material transactions, and accounts for the 
expenditure of funds by the department. It fur- 
nishes technical advice and information to the 
local supply activity concerning material re- 
quirements for the assigned workload. 

p. 

The material control work center of in- 
termediate maintenance activities has an 
aeronautical material screening unit which coor- 
dinates the screening of received materials and 
parts to determine the status.and repair respon- 
sibility/capability. 



PRODUCTION DIVISIONS j 

The standard organization framework for in- 
termediate maintenance activities provides for 
six production divisions as shown in figure 
2 : 3— Intermediate Level Department Organiza- 
tion (Ashore). The production control work 
c^.ier in this figure is the overall coordinator for 
all division production segments The entire 
responsibility for production of the department 
is controlled by the production control work 
center. The production divisions are generally 
manned by personnel of the same rating, in con- 
trast to organizational maintenance departments 
where personnel of^more than one rating are 
grouped into fewer divisions. The type of work, 
usually performed by an individual is the same 
regardless of the maintenance level at which a 
person is working; that is, ADs work on engines 
and related equipment, AEs on instruments and 
electrical equipment, and ASs work on ground 
support equipment. The difference between 
work performed in production divisions at 
various maintenance levels lies in the depth of 
maintenan.e performed. 0 ^ 

These production divisions provide in- 
termediate maintenance on aircraft components 
and equipment for the supported activities. 
These divisions and some of their more impor- 
tant responsibilities and functions are described 
below. 

Powerplants Division 

The powerplants division is manned by Avia- 
tion Machinist's Mates (ADs) who perform 
maintenance bn powerplants, powerplant com- 
ponents, and associated systems. 

Airframes Division 

Aviation Structural Mechanics (AMs) are 
assigned to work .enters in the airframes divi- 
sion. This division is responsible for the 
specified level of maintenance of the airframe 
and structural components; movable structures 
and surfaces including their hydraulic and 
pneumatic control and actuating systems and 
mechanisms; air-conditioning, pressurization, 
visual improvement, oxygen, and other utility 
systems. 
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f\\ ionics' Division 

The avionics division is manned with the ap- 
propriate combination of the following ratings 
to provide maintenance of avionics equipment 
for the supported activities: (1) Aviation EJcctri- 
ciail's Mates (AEs) maintain aircraft clcctcical 
and instrument systems; (2) Aviation Electronics 
Technician (ATs) maintain and test aviation 
elect roric equipment, including detection, 
reconnaissance, identification, communication* 
navigation, display, and special purpose equip- 
ment 

Armament Equipment Division 

Aviation Ordnanccman (AO) arc assigned to 
the armament equipment division and arc 
responsible lor maintenance of aircraft arma- 
ment equipment and aviation ordnance equip- 
ment. 

(.round Support Equipment Division 

The \\iation Support Equipment Techni- 
cian (AS) performs th<; necessary maintenance 
on the GSE assigned to the maintenance depart- 
ment and supported activities. GSE includes 
such items as test stands, workstands, mobile 
electric powerplants, and pneumatic and 
Indrauhc servicing equipment and other equip- 
ment needed to support aircraft. 

Aviators Equipment Division 

The Aircrew Survival Equipmentman (PR) is 
assigned to the Aviators Equipment Division 
and maintains paiachutes, survival equipment, 
flight clothing. aircraM o\vgen components, and 
related equipment 

NO IE: I he various divisions afloat ate 
similar to those ashore m the production divi- 
sion, (his similarity .an be seen in figure 2-4 
when vou compaie it with figure 2-3. 

MAIN I EN \\( ^ 

I here ate iwo tvpes ol maintenance actions 
that vou as an AS will be performing. These ac- 
tions are scheduled and unscheduled 
maintenance Scheduled, being maintenance 
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that is known and programmed to be ac- 
complished ( inspect ions>. Unscheduled 
maintenance is that maintenance lharis required 
because ol* a failure of GSE. • 

Scheduled Maintenance 

In order to have an effective scheduled 
maintenance program you must have 
Maintenance Requirements Cards (MRCs). The 
MRCs provide the maintenance tasks required 
to maintain Ground Support Equipment in an 
effective operational c* ndifion. The MRCs are 
only for the look phase of inspection. GSE 
scheduled maintenance program contains MRCs 
for Preoperational Inspections, Periodic Inspec- 
tions, Acceptance Inspections, and Transfer In- 
spections. MRCs do not include instruction for 
repair, adjusting or making corrective action on 
eqirtpnjent. 

PREOPERATIONAL INSPECTIONS.— 
Preoperational Inspections are performed to 
ensure that equipment is serviced and/or func- 
tional and ready for use. This inspection is per- 
formed prior to the first operation of the da> 
and/or before each use. 

PERIODIC INSPECTIONS.— Periodic In- 
spections provide requirements to ensure that a 
thorough examination of equipment is per- 
formed in increments of weeks. Operation 
hours, starts and/or use will control the number 
of weeks between periodic inspections. 

ACCEPTANCE INSPECTIONS.- The Ac- 
ceptance Inspection is performed at the time 
GSE accepts a newly assigned item of equip- 
ment. You can use preoperational MRCs or 
periodic MRCs for this inspection, depending on 
the local GSE division. An inventory will be 
completed along with the inspection to ensure 
that all history records and forms ate received 
with the equipment. 

TRANSFER INS PIC I I()\S -The 
Iransler Inspections are basically the same as 
acceptance inspections. I hev arc completed In 
the GSt that is transferring the equipment to 
another command's' SI . I he I lansler and Ac- 
ceptance Inspections are onlv performed when 
equipment is transferred from one GSL to 
another CiSI . not from GSI to a user activitv. 
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Figure 2-4 — Intermediate level maintenance department organization (afloat). 
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Unscheduled Maintenance ^ 

Unscheduled maintenance is just what the 
name implies. You might say that it is repair that 
was not anticipated. Obviously the better job 
that is done on scheduled maintenance, the less 
likely you are to have unscheduled maintenance. 

EQUIPMENT RECORDS 

To ensure an accurate maintenance history 
of each item of ground support equipment for 
^which Maintenance Requirements Cards 
(MRCs). are provided, three records must be 
maintained, Tbcse are (I) GSE Custody and 
Maintenance Record, (2) GSE Sub-Custody and 
Periodic Maintenance Record, and (3) GSE 
Daily Record. 

GSE Custody and Maintenance Record 

The GSE Custody and Maintenance Record, 
OPNAV Form 4790/51, illustrated in figure 2-5 
is maintained by the supporting or using activity 
accountable for and having prime custody of 
each unit of equipment. Entries on this form are 
made, as required, in order to provide a 4. 
maintenance histor>. A record is maintained on 
each unit of support equipment until the unit is 
retired. 

The front of this form is divided into four 
major sections. The first section is used to 
record acceptance information; the second is a 
custody and transfer record; the third is the 
rework record; and the fourth section is the 
preservation/deprerervation record. 

The back of this form is divided into two ma- 
jor sections. The first section is used to record 
replacement of major parts, and the second is 
'used to record the incorporation of technical 
directives. 

GSE Sub-Custody and 
Periodic Maintenance Record 

The GSE Siib-Custod> and Periodic 
Maintenance Record, OPNAV Form 4790/50, 
illustrated in figure 2-6, is maintained on each 
applicable unit of support equipment b> the sup- 
porting or using activity. 



The front of the form is used to record basic 
item identification and sub-custody informa- 
tion. The back of the form is used to record 
operating and periodic maintenance informa- 
tion. It also contains instructions for use of the 
form. Erftries are made on the periodic 
maintenance record by the activity having prime 
custody of the equipment/, and by those who 
loaned such equipment on a sub-custody basis. 

For the most part, the column headings, on 
this form are self-explanatory. 0% the sub- 
custody record in the column titled Data Due for 
PM (periodic maintenance) enter the date on 
which scheduled maintenance is due. The equip- 
ment is returned to the prime custodian for the 
accomplishment of periodic maintenance. 

On the periodic maintenance rec6rd, the col- 
umns titled Hours and Starts are used to record 
operating data. Some types of support equip- 
ment have hour meters to register operating 
time^and some have start meters to register the 
number of-starts since, in some cases, starts are 
more significant from a usage standpoint than 
actual running or operating time. Other types of 
support equipment have no provisions for 
registering operating time; therefore, the user of 
the equipment must keep account of daily usage. 

GSE Daily Record 

A Ground Support Equipment Daily 
Record, OPNAV Form 4790/52, illustrated in 
figure 2-7 is maintained by iTie using activity for 
each item of support equipment. This form is 
kept with the equipment in a suitable container. 
Entries are made to reflect all preoperational 
(daily) maintenance performed. Additionally, 
this form is used to record all operating times for 
units not equipped with meters. Operating times 
are logged as hours/starts as appropriate. 

The current GS£ Support Equipment 
Custody and Maintenance Record and the GSE 
Sub-Custody and Periodic Maintenance Form 
accompany the equipment when transferred be- 
tween activities on a permanent basis. All three 
forms are available through local supply ac- 
tivities as listed in NAVSUP Publication 2002, 
Section II. 
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Figure 2-5.— GS£ custody and maintenance record OPNAV Form 4790/51. 
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Figure 2-6.— OS£ sub-custody and periodic maintenance. OPNAV Form 4790/50. 
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Figure 2-7.— GSE dally. record OPNAV 47W/32. 



MAINTENANCE DATA REPORTING 

e 

Various forms are required to enable 
maintenance activities to schedule daily 
maintenance requirements, assign work in a 
preplanned manner, establish responsibility for 
work performed, and record replacement and 
discrepancies ^discovered, as well as corrective 
action taken. The following paragraphs cover 
some of the forms which you, as an AS, may 
come in contact .with in your day-to-day duties. 

Maintenance data must be recorded in such a 
manner that it will be adaptable to accounting 
machine processing. Therefore, much of the in- 
formation that maintenance personnel enter on 
maintenance forms must be in the form of 
codes. The maintenance forms are processed 
through a key punch operation, and the infor- 
mation is punched into accounting machine 
cards. These cards are then processed to produce 



reports for use in the management and improve- 
ment of the maintenance, material, supply, and 
equipment design function. It is, therefore, im- 
portant that all coded information entered on 
the maintenance forms be accurate and clearly 
written so that key punch machine operators can 
read and enter the information correctly on the 
punched cards. The reports produced are signifi- 
cant and useful only if the codes are carefully 
selected and accurate. 

Some terms must be understood before we 
discuss the codes. These items are as follows: 

End Hem . An end item, for the purpose of 
Maintenance Data Reports (MDR) is a final 
combination of products, components, parts, 
and/or other materials with a designed use. An 
example of an end item is an NC-2A power unit. 

Maintenance Action . A maintenance action 
is any corrective or preventive action taken to 
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• maintain or restore equipment or material to a 
satisfactory operating condition. This action 
consumes man-hours or material, or both» *r 

On-Equipment Work . Maintenance actions 
performed bn complete end items (i.e., aircraft, 
drones, ground support equipment units, etc.) 
are considered as on-equipment work. 

Off-Equipment Work'. Maintenance actions 
performed on removed repairable components 
(usually at the AIMD/IMATare considered )as 
off-equipment work. 

Most of- the codes required are listed and 
t defined in OPNAV Instruction 4790.2 (Series), 
The, Naval Aviation Maintenance * Program, 
However, work unit codes vary from one model 
of Ground Support Equipment (GSE) to 
another. Therefore, these codes are provided in 
figure 2-8,- WUC manual, NAVAIR 16-1-8.1 for - 
uSE. In addition, most of the other codes com- 
monly, used by maintenance personnel are in- 
cluded. The manual is issued in pocket size for 
your convenience. 'Brief descriptions of these 
codes are presented as follows: 

Work Unit Code (WUC) . A five- or seven- * 
character numeric or alphabetic numeric code 
which normally identifies the system, subsystem, 
assembly, component, etc., on which 
maintenance is being performed. The first two 
characters are system codes (Codes 1 through 49 
and,92 are GSE codes). 

The five character code is normally usedfor 
"on equipment" maintenance work/ The 
number 9 is used in the fifth digit position to in- 
dicate "not otherwise coded** (NOC). The NOC 
is used only when there is no other code that 
could be used. 

The seven character code is an expansion of 
the basic five character code to identify further 
breakdown of components to lower levels /Of 
assembly. In figure 2-9 work unit codes (or & 
NC-8A mobile electric power plant system ( 
44) are indicated in the outlined area. As can be 
seen 44FMO (figure 2-9) is the NC-8A power 
unit. The 44FM800 shown in this figure is the 
control box assembl> . The control box is further 
broken down to 44FM820 which is the AC 
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Figure 2-1.— Work unit code manual. 



voltage regulator and 44FM821 which is the cir- 
cuit board in the voltage regulator. 

Malfunction. Description Code , This code 
consists of three numeric characters and U used 
to describe equipment malfunction. Conditional 
malfunction codes, a part of Malfunction 
Description Codes, are those which describe a 
malfunction caused by battle damage, improper 
maintenance/handling, improper operation ot 
associated equipment, etc. In the WUC manual, 
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Figure 2-*.— Work unit cod«M. 



figure 2-*0 conditional codes are indicated by an 
asterisk (*) preceding the code. The malfunction 
description codes arc? listed in both alphabetical 
and numerical sequence in the Work Unit Code 
(WUC) manual. 



When Discovered Code. This code consists 
of one alphabetic character which indicates 
when the need for maintenance action was 
discovered. Figure 2-1 1 is an example of some of 
these codes that are used. 
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CODE 



WHEN DISCOVERED CODES 
DESCRIPTION 



C. EQUIPMENT OPIRATION - CAUSED EQUIPMENT DOWN 
TIME. THIS CODE IS USED WHEN A NEED FOR MAINTE- 
NANCE IS DISCOVERED DURING EQUIPMENT OPERATION* 
AND EQUIPMENT DOWN TIME RESULTS. 

D. EQUIPMENT OPERATION - DID NOT CAUSE EQUIPMENT 
DOWN TIME . THIS CODE IS USED WHEN A NEED FOR 
MAINTENANCE IS DISCOVERED DURING EQUIPMENT OPER- 

' AT ION AND NO EQUIPMENT DOWN TIME RESULTS. 

F UNSCHEDULED MAINTENANCE. THIS CODE IS USED WHEN 
A NEED FOR MAINTENANCE IS DISCOVERED DURING UN- 
N SCHEDULED MAINTENANCE. 

G.l ACCEPTANCE/TRANSFER INSPECTION. THIS CODE !S 
I USED WHEN A NEED FOR MAINTENANCE IS DISCOVERED 
DURING AN ACCEPTANCE/TRANSFER INSPECTION. ( 

J. LOCAl' INSPECTION/SHIFT VERIFICATION. THIS CODE 
IS USED WHEN A NEED FOR MAINTENANCE .IS DISCOVER- 
ED DURING EITHER AN INSPECTION REQUIRED BY LOCAL 
COMMAND OR A VERIFICATION CHECK ON GSE BETWEEN 
SHIFTS. 

M. SCHEDULED INSPECTION. THIS CODE IS USED WHEN A 
NEED FOR MAINTENANCE IS DISCOVERED DURING ANY 
SCHEDULED INSPECTION UTILIZING MPC'S. . 

0.' ADMINISTRATIVE. THIS CODE IS USED WHEN AN AD- 
^„ -MMSTftamL-ACTlOH IS^flitLEUL. 



Action Taken Code. This code consists of 
one numeric or alphabetic character and in- 
dicates what maintenance action was taken on 
the item identified by the work unit code. Action 
taken codes 1 through 9 are only used when 
reporting repairable items of material which are 
found to be nonrepairable at the intermediate 
maintenance level. These codes are commonly 
referred to as BCM actions (Beyond Capability 
of Maintenance). These codes are: 

CODE D ESCRIPTION 

1 BCM - Repair not authorized 

2 BCM - Lack of equipment, tools, or 

facilities 

3 BCM • Lack of technical skills 

4 BCM - Lack of parts 

5 BCM - Fails check and'tesi 

6 BCM - Lack of technical data 

7 BCM - Beyond authorized repair deplh 

8 BCM - Administrative 

9 BCM - Condemned 

The "alphabetic action taken codes may be Used 
for on or off equipment work. Some of the 
codes frequei^ly used by the GSE technician are: 

CODE DESCRIPTION 

A No repair required ' - 

B Repair and/or replacement of attach- 
ing units (seals, gaskets, packmg, and 
electrical connections) ' 

C Repair (repaired a repairable item of < 
material) 

R Removed and replaced material 



\ 



Figur* 2-11, -Whon disco v«r*>d codes. 



227*103 Support Action Code. This code is a three- 

character numeric code used (o identify routine, 
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repetitive ^Maintenance actions of a nonrepair 
type. TheSe codes are used on Support Actio i 
Forms (SAFs) oniy, except in the case of 030^nd * 
d40 whicH can alsc be ysed on Visual Informa- 
tion Display System/Maintenance Action Forms 
(VIDS/MAFs) for scheduled inspectors. Some 
of the frequently used support action codes are: 

CODE DESCRIPTION 

010 Operational support, ground handling 
and servicing 

020 Cleaning/Depreservation 

030 Inspections (Calendar, Daily, Accep- 
tance, etc.) 

040 Corrosion prevention (This series of 
codes is further broken do\wi into erro- 
sion prevention asX 

041 Airframe enclosures 

042 Power plants (engines) 

044 Utilities (fuel-hydraulic sys- 
tems, etc.) 
A 045 Electronics/electrical (bai- 
-teries, wiring, connections, 
etc.) 

050 General functions (Wheel and tire 
buildup/teardown, painting, stenciling, 
etc.) 

060 Buildup/teardowrt of engine and 
engine test stand operation 

090 Non-aeronautical work. This includes 
the maintenance which cannot be 
properly charged to aircraft or support 
equipment maintenance. 

The support action code 070 mission shop sup- 
port is frequently misused by GSE 'shops. The 
070 code is for handling of bombs, rockets, 
small arms, ammunition, etc. 

Type Maintenance Code . This code consists 
of one alphabetic character and is used to 
describe the type of work being accomplished 
and i$ used on VIDS/MAF and SAF as indicated 



in description of ihese codes below. Type 
Maintenance Codes commonly used by £SE are: 

CODE DESCRIPTION 

44 A" General Support— SAF only (Routine, 
repetitive type tasks ihat do not invoke 
malfunctions, repair, or inspections) 

B" \ln scheduled Maintenance. VIDS/ 
v 1 VI only except lor the following: 

1. Look phase of any inspection 

2. Look and fix phase of GSE PM 
inspections 

3. Calibration of precision measur- 
ing equipment 

4. Transient maintenance 

"C" Preoperational inspections ol GSE 
SAF only 

44 D" Daily and postoperational inspections 
on GSE. Used on SAF special and 
special, daily. This code is used on 
VIDS/MAI . . , 

"E" Acceptance/ transfer inspection VIDS/ 
MAF only. 

/• 

**F" Transient Maintenance — VIDS/MAF 
only. Maintenance o r sapporj jictions 
^performed on equiometv in a tran^em 
status. 

t4 P" Preventive Maintenance (PM) inspec- 
tions VIDS/MAF only. This code is 
used for PMs on GSE equipment. 

"S M Conditional inspection— VIDS/MAF 
only. The look and U\ phase ol con- 
ditional inspections on GSF will be* 
assigned this code. 

"L MI Reclamation and salvage— Used on 
SAF only. All work perlormed in con- 
nection with reclamation and salvage 
actions will be assigned tins code. 

Transaction Codes , These codes re- 
flcct the type' ol data being reported. The 



codes 
are: 

CODE 



used 
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DESCRIPTION 

A. On-Equipment Work. Not involv- 
ing removal of defective or sus- 
pected defective components^ 
items. 

B. This code ijL^also used at the 
organizational/intermediate level 
maintenance activities when closing 
out a maintenance action. 

On-EoMipmcnt Work. Involving nonre- 
payable components/items, docu- 
mented as failed parts. 

Work performed on a removed re- 
pairable component/item with no 
failed parfs or awaiting parts 
documented in the failed/required 
material blocks. This action is normally 
performed at the AIMD/IMA. 

Work performed on a removed re- 
pairable component/item with failed 
parts, awaiting parts or eannibalization 
actions documented in the failed/ 
required material blocks. This action 
normally performed at the AIMD. 

Close out for man-hours or awaiting 
parts (AWP) at an intermediate level 
maintenance activity. 

Technical directive compliance (TDC) 
with no part number change. 

Technical directive compliance (TDC) 
with a part number change. This also 
apphes to components/items that re- 
quire blocks E and G information with 
no part number change. 



Type Equipment Code. This code consist* of 
four characters and is used to identify complete 
end item or category of equipment being worked 
on. A detailed listing of assigrted codes are 



32 



39 



41 



47 



published in the Type Equipment Code Master 
List (NAMSO Report 4790.A7210.01). 

Type equipment codes are structured in each 
code category. U A" series codes arc aircraft 
codes. An example of code structuring used in 
this series is as follows: 

, Type Equipment Code AACG 

AACG— A-4F Aircraft 

. A —Equipment Categorv (Aircraft) 
AA —Aircraft Type (A-Attack) 
AAC —Aircraft Type/Model (A-4) 
AACG— Aircraft Type/Model/Series (A-4F) 

Most of the time, as an AS, you will be using 
the **G M series type equipment codes. 44 G" 
series codes are Common Ground Support 
Equipment Codes. Some examples of these 
codes jre as follows. 

Type Equipment Code GACB 

GACB— Sun Model NC-10 Diesel-driven mobile 
electric power plant 

G —Equipment Category (common ground 
support equipment) 

GA --Equipment Subcategorv (electric 
generator units) 

GAC —Equipment Group (diese! engine dnv en 
generator units) 

GACB— Sun Model NC-10 

Type Equipment Code GACG 
GACG— NC-2A 

G — C ommon ground support equipment 

GA —Electric generator unit 

GAC —Diesel engine driven electric generator 
units N 

GACG-NC -2A 



2-21 



ERLC 



AVIATION SUPPORT EQUIPMENT TECHNICIAN (ASE 3 & 2 AND ASM 3 & 2) 
VOLUME I, BASlCg 



The general equipment group is indicated by 
the code ending in "A' (GACA— diesel engine 
driven electric-generator units). This code may 
be used when the specific equipment/model/ 
series designation is not known, or when type 
equipment code is not assigned. It can also be 
used when work is performed on several dif- 
ferent type/model/ series equipment of the same 
general group. However, codes ending in'*A" 
are not used where a more specific code applies. 

Manufacturer's Code: A ma n u fact u rer ' s 
code is a five character numeric or alpha 
numeric code that identifies the manufacturer of 
a component, part, end item, etc. TiSe hand- 
books H4-J and H4-2 published by Defense 
Logistics Services Center gives all names and 
their codes. 

Julian Date. The Julian date identifies the 
year and a numerical day of the year, and con- 
sists of four digits. The first digit indicates the 
year, and the remaining three characters specify 
the day of the year. For example, in the Julian 
date 01 22 the first character (0) indicates the year 
(1980) amd the last three characters specify the 
122nd day of 1980 or 1 May 19^0. 

Job Control Number (JCN) : The JCN is a 
9-, 10-, or II -character alpha numeric number 
that serves as a base for MDR and Maintenance 
Control procedures, The JCN allows lor 
separate Control procedures. The JCN allows 
for separate identification of each maintenance 
action, and provides a link with the maintenance 
actions performed by the A1MD/IMA in sup- 
port of an* organization or an organizational 
discrepancy. The JCN is composed of four 
parts: (1) The organization code, (2) the day, (3) 
ihe serial nun her, and (4) the sufhx. 

(1) Organization Code: This is a three 
character alpha numeric code that identities an 
organization. It is used in the JCN to identily 
the organization that originally assigned the 
JCN to a maintenance action. 

(2) Day: Three numeric characters specify 
the day of the year. The Julian date of a JCN 
differs on the VIDS/MAF source document 
whereas the first position, identifying the year, is 



omitted. This is the date the JCN was dsMgned 
to a maintenance action and docs not neecssarily 
reflect the date on which woik was actually 
started. 

i (3) Serial Number. Ihe scnal nunihei is 

\ither a three charactet numtui that urns >e 
quent ally from 001 to 999, fci a th'iee Jiaiaetci 
alpha numeric numbei with an alphabetic fust 

Jetted and the last two characters miming sc 
quentially froin 00 to 99, tor example Aftl, A02, 
etc. (if more than 99, use alpha ehaiaeieis in the 
second and third positions, such as AA1, \A2, 

~etc). This number is normally assigned in sc 
quence as new jobs arc initiated (i.e.. 001, 002, 
003. . .). When the numbei 999 has been as- 
>igned, the next pumber in sequence will again 
be OOi. Serial numbers with alphabetic lusi 
characters arc used only when documenting ma- 
jor inspections other than picflighl, postthght, 
turnaround, daily, special, conditional, couo 
sion, and acceptance translci inspections 

(4) Suffix : The JCN sulfix is a sWuUuied 
alphabetic/ numeric code added U» the basic JCN 
as in above paragraphs to identily a subassembly 
• or sub-subasscmbly repair action peilotmeJ in- 
dependently of the major component tepair. 
The suffix used for mlei mediate level 
maintenance functions only. 

Bureau/Senal Number: \ buicau serial 
number is a numbei that identifies a specific end 
item/component. The numbei is usually as 
signed by the manufacturer oi by ihe Navy and 
is used to dilfereniiate between a paiticiilai end 
item, eompon ;nt and otheis o! ihe Name type, 
model, series, design, etc. 

Work Center Code : Work eentei codes are 
three character codes that idem a t \ woik centers. 
They are used in MDR to identity ihe woik 
center performing the maintenaine action 
documented. Woik center codes lot CiSI aie the 
900 series and are listed in nguie 2 IT 

Maintenance Level: L;uh ol the MDk souice 
documents (SAT and VIDS MAI s) ha- a data 
block labeled maintenance level Ihe MDR 
system is designed so thai the level ol the 
maintenance actuallv heme per tunned i^ 
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900 Suppor'. Equipment Division 

90A Production Control 

90B GSE Pool 

90C GSE Training/License 

910 Support Equipment Engine 
Repair Branch 

91A Air Start Repair 

91 B Tow Tractor Repair 

91C Servicing Power Engine Repair 

920 Support Equipment Structural/ 
Hydraulic Branch 

92A Structural Repair 

92B Hydraulic Repair 

930 Support Equipment Electrical 
Repair Branch 

93A Electric Servicing Power 

93 B Battery Shop 

940 Support Equipment Component 
Repair Branch 

950 GSE Inspection Branch 

95A Corrosion Control Shop 

960 Installed Air Start Branch (Ship- 
board Only) 

970 Air Conditioning Branch 

980 GSE Flight Deck Troubleshooter 
Branch 

990 Mobile Support Center Branch 

Figure 2-U.— Work contor cod»* for GSE shop. 

indicated in this block. This information is not 
to be confused with the maintenance level 
assigned to the activity. For example, 
AIMD/IMA personnel may work on an aircraft 
performing on-equipment work. This job is in- 
dicated as organizational level maintenance. On- 
equipment work is considered as organizational 
level maintenance and off- equipment work is 
considered as intermediate level maintenance. 

Items Processed : Items processed, for the 
purpose of MDR, is defined as the number of 
times that an action, indicated by an action 
taken'code, is applied to the item identified b> 
the WUC recorded on a V1DS/MAF, or the 
number of items completed by a support action. 
Example: Since the fuel nozzle of an engine is a 
coded item, replacement of five fuel nozzles 
would be documented as five items processed. In 
contrast, replacement of several transistors in an 



electronic assembly would be documented as one 
item processed, with the WUC identifying the 
electronic assembly being repaired and the ac- 
tion taken code indicating repair. For support 
actions, refueling five aircraft would be five 
items processed. VIDS/MAFs submitted for 
closeouts by .all work centers at the end of, or 
during, a reporting period indicates 0 items pro- 
cessed. The items processed block is limited to 
two (2) characters. If the count exceeds 99 items 
processed, an additional form must be prepared 
and submitted. 

Man-Hours : Entries in the man-hours block 
of the MDR forms represent all man-hours ex- 
pended by assigned personnel to complete the 
work described on the source document. Hours 
and tenths worked, muitiplied by the number of 
men working, equals total man-hours. The entry 
in theman-hours block of MDR forms does not 
include labor hours for any work center other 
than the one submitting the document. For ex- 
ample, if two work centers jointly correct a 
discrepancy (same JCN) on the same equipment, 
workers from each work center submit a source 
document with that particular work center's 
labor hours in the man-hours block. 

Elapsed Maintenance Time (EMT): EMTfor 
the purposes of MDR is defined as the actual 
clock time, in hours and tenths, that 
maintenance was being performed on a job. 
Although the EMT is directly related to job 
man-hours, it is not to be confused with total 
man-hours required to complete a job. For ex- 
ample, if five men complete a job in 2 hours of 
continuous work, the EMT = 2 hours times five 
men for a total of 10 man-hours (2x5 = 10) 
(EMT x men = man-hours). 

VIDS/MAF 

The Visual Information Display System/ 
Maintenance Action Form (VIDS/MAF) is pro- 
vided in two-part and five-part formats. The 
two-part VIDS/MAF (OPNAV Form 4790/59) 
is used primarily by organizational level 
maintenance activities where the crowded condi- 
tion of squadrons spaces and the need for fast 
procedures prohibit the use of the five-part 
form. The design of the form permits folding to 
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fit the Visual Information Display System 
(VI DS) Board and serves as the Work Center 
Register. Both copies are identical and separated 
by carbon through to the second copy. This two- 
part form requires the use of the five-part form 
by Maintenance Control. 

The five-part VIDS/MAF (OPNAV Form 
4790/60) is used primarily by organizational and 
intermediate level maintenance activities as a 
Visual Information Maintenance Action Form. 
In addition to on-equipment maintenance ac- 
tions, the form is used to document the removal 
and subsequent processing of a repairable com- 
ponent item to an AIMD. The first, third, 
fourth, and fifth copies of the five-part form 
contain the same information. Copy two is a 
tear-out of VIDS register size and contains the 
necessary data for material reporting. All copies 
are separated by carbon which permits coded in- 
formation to carbon through to succeeding 
copies. At the intermediate level of 
maintenance, copy one of the five-part 
VIDS/MAF is used as the Work Center 
Register. The copy two is used as the Supply 
Department Register, copy three is the Produc- 
tion Control Register, copy four is the work 
center's Ready for Issue (RFI) or Beyond 
Capability of Maintenance (BCM) copy and 
copy five is the work center daily audit copy. 

Figure 2-13 illustrates the documentation of 
a VIDS/MAF relating to the repair of a NR-1 air 
conditioner. 

A step-by-step explanation of the entries is 
presented in the following paragraphs. It should 
be emphasized* that this is only one example of 
many different actions that must be documented 
on a VIDS/MAF. For further information on 
VIDS/MAF, refer to OPNAVINST 4790.2 
(Series). The following items refer to circled 
numbers on figure 2-13. 

I. Entries Required Signature Block. This 
section is provided to ensure that historical 
records are updated in a timely and orderly 
manner. Maintenance control/logs and records 
personnel will screen all VIDS/MAFs and (\) ap- 
propriate blocks to indicate if log and/or SRC 
card entries are required. If entries are required, 
the name and rate of the person making the en- 
tries will be entered in the signature portion of 
the block to certify that the necessary entries 
have been made. 

O 
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2. Reference I OCu I I se Block Liner the 
supply relereiKe in order ;o aid the Material 
Control Division ill requisitioning the tailed or 
required material. This bloc' ma> also be used 
as desired locally, 

3. Accumulated Work Hours Block 

a. Name Shift — Ltnter the name 
and or shifl ol personnel performing the work 

b. Date— I titer the luhan date on 
which the action take^ place. 

c. Man-hours — Enter the number ot 
man-hours that were expended to correct the 
discrepancy (in hours and tenths) 

4. Block A22 / v 'ork Unit Code) Inter 
the WUC that identities the system or com 
poneni part on which work is being done, 

5. Block A29 (Action Organization) 
Lnter ihe organization code ol the organization 
accomplishing the work. 

6. Block A32 Trans (Transaction Code) 
Enter the transaction cod* which describes the 
type of action accomplished on the document 

7. Block A34 Maine L (Maintenance 
Level). Enter a number I through 3 that 
describes the level of maintenance being per 
formed. 

8. Bnck A35 Act Taken (Action Taken) 
Enter the cc je that describes the action taken tu 
correct the discrepancy. 

9. Block A36— MAL Code (Malfunction 
Description Code). Enter the malfunction 
description code that best describes the trouble 
or cause of trouble in the system or component 
identified in the Work Unit Code block (A22) 
When a conditional malfunction code is used on 
the primary document, the same code a ill be 
used on all related assisting VIDS MAI s, sut fix 
VIDS/MAFs, etc. 

10. Block A39 Items I* (hems Processed) 
Enter the number ol times the action indicated 
in block A35 (Action Iaken) was taken against 
the item desciibed in the work unit ^ode bkxk 
A22. 

11. Block A4I (Man-Hours i I ntei Uu 
number ol man-hours that were expended t 
correct the discrepaiK\ 'in hours and tenths 

12. Block A45 Elapsed M F (Elapsed 
Maintenance lime) Inter the number ol dock 
hours involved in making the repair (in hour, 
and tenths). I oi example, it 3 people worked 
together tor 2.5 hours to make a repair, the total 
man-hours (block A41) would be < hours 
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Figure 2-13.— Primary work center repair action. 
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(3 x 2.5) and ihe elapsed maintenance time 
would be 2.5 hours or the actual time it took to 
do the work. 

13. Block A48 (Type Equipment Code). 
Enter the type equipment code that describes the 
end item on which work is being performed. 

14. Block A52 (Bureau/Serial Number). 
Enter the bureau or serial number of the equip- 
ment or enckitem on which work is being per- 
formed. 

15. Block A58— Discd (When Discovered 
Code). Enter the applicable When Discovered 
Code. When Discovered Codes are listed in Ap- 
pendix V of OPNAV 4790.2. 

16. Block A59— T/M (Type Maintenance 
Code). Enter the type maintenance code that 
describes the type of maintenance being per- 
formed. 

17. Block A69— Meter. Enter the GSE 
meter reading. 

18. Repair Cycle Blocks (Organizational), 

a. Received Block: 

(1) Block B08— Date. Enter the 
Julian date the discrepancy was reported. 

(2) Block B12— Time. Enter the 
time the discrepancy was reported. 

b. In Work Block: ' 

(1) Block B19— Date. Enter the 
Julian date work was begun on the discrepancy. 

(2) Block B23— Time. Enter the 
time work was begun on the discrepancy. 

c. Completed Block: 

(1) Block B30— Date. Enter the 
Julian date the repair action was completed. 

(2) Block B34— Time. Enter the 
time the repair action was completed. 

19. Discrepancy Block. Enter a narrative 
description of the reported discrepancy. 

20. Corrective Action Block. Enter a nar 
rative description of the action taken to correct 
the discrepancy. 

21. Blocks A08 through A17. JCN (Job 
Control Number). Enter the assigned job con 
trol number. In the case of a maintenance action 
being performed on a transient aircraft (Navy or 
non-Navy), the first three positions of the JCN, 
block A08, are always the organization code o! 
the aircraft reporting custodian. 

22. Block AI9 (Work Center). Enter the 
code of the work center performing the 
maintenance action described on the 
VIDS/MAF. 



23. Blocks a, b, c\ and d (l ocal Use). These 
are blank blocks for local use b\ the orgam/a 
tionaland intermediate activities. Possible use of 
these blocks can include pool number, 
nomenclature, airuatt side number, work 
priority supply project code, estimated eomplc 
lion time, crew size, etc. 

24. Inspected Bv Block. Ihe signature and 
rate of the qualitv assurance representative or 
collateral duty inspector who inspects the job lor 
proper standards is entered in this block. 

25. Corrected B\ Block The signature and 
rate of the worker or crew leader who performs 
the maintenance action is entered in this block, 
and the VIDS/MAF is submitted to the work 
center supervise ; 

26. Sunr isor Block. Flic work center 
supervisor's or assistant supervisor's signature 
and rate are entered in this block to indicate that 
screening and other appropriate action has been 
performed. This person removes and retains the 
MDR verification eopv, and forwards the 
original document to Maintenance Control. 

Maintenance Control screens all documents, 
enters appropriate date on logs and records, 
extracts essential data for ESD reporting, com- 
pletes appropriate controlling blocks, and for- 
wards the original documents) to the AnalvsK 
Division. 

The Reference Local L sc block can also he 
used for tool control, hguie 2 14 

SUPPORT ACTION FORM (SAI > 

The separate reporting of support data was 
designed so that the time expended in the puioi 
mance of repetitive l)pe tasks that consume 
man) man-hours (but do not involve malfunc 
lion, repairs, or condemnation action) mas be 
easily identified, reported, and monitored. Man- 
hours expended m support duties such as ait 
craft refueling, engine or twe buildup, parachute 
packing, etc , will he documented on the Sup 
port Action I orm (S AI >. < >P\ \\ I orm 
4790 42 

The SAI is a standard I IcMrorik Accounting 
Machine (LAM) card that mav he cither hand 
scribed or prepunched preprinted, depending 
on the desires and requirements oj local 
maintenance managers hi either ^usc, all SAI s 
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NCTt 1 The workers having a tool container on the job will always have their napes 
entered in the accumulated work hours block. Initials to the left of the 
tool container number indicate the Work Center Supervisor/CDI sight inven- 
tory after return of the container to the Work Center. 

NOTF J Note the ease of annotating more than one tool container and certifying 
^ight inventory whether or not the job is complete. 
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are signed bv the work center supervisor to in 
dicate that screening has been completed. 

To identify man-hours expended in specific 
categories of support work, three character 
codes known as support action codes are used. 
The non-basic categories of support type work 
and their codes are listed, together with type 
maintenance codes, on the back of the SAF as 
may be seen in ligure 2-15 



SAF Documentation 



SAJ n arc completed m the following man- 
ner 

i Block 1 ( Type Equipment Code), [inter 
the lour character code that identifies the equip 
ment on which support work is being performed 
(i e , aircratt, engines, USE, etc). 

2. Block ? (Action Organization), tf not 
preprinted prepunched, enter the three 
character code that identifies the organization 
accomplishing the support action 
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3. Block 2 (Work Center Code). If not 
preprinted/prepunched, enter the three- 
character code*that identifies the work center 
performing the support action. 

4. Block 4 (Maintenance Level). If not 
preprinted/prepunched, enter the one-character 
code that identifies the maintenance level of the 
support action being performed. (These codes 
are printed on the front of the SAF.) 

5. Block 5 (Action Date). Enter the Julian 
date the support action was completed. 

6. Block 6 (Support Code). Enter the 
three-character code that identifies the category 
of work in which the support action was per- 
formed. (These codes are listed on the back of 
the SAF.) 

7. Block 7 (Type Maintenance Code). 
Enter jjie one-character code that identifies the 
type of support maintenance ithat was per- 
formed. (These codes are also h^ed on the back 
of the SAF.) v 

8. Block 8 (Items Processed). Enter the 
number of items processed, or the number of 
times that the support action identified in the 
Support Code block has been performed (i.e , 
four aircraft refueled, three preflight inspections 
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Figure 2-15 Support Action Form (SAF) OPNAV Form 4790/42 (Rov. 9-73). 
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11. Block B (Signature). Enter the desired, enter a checkmark in this block for 
signature of the person documenting the support replenishment. No other entry is authorized on a 
action. ^ Replenishment SAF. The maintenance officer 

cdfitrols and the Analysis Division coordinates 

12. Block 10 (Replenishment). If pre- the production, volume, and distribution of 
punched/preprinted cards are authorized and prepunched/preprinted cards. 
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CHAPTER 3 

PUBLICATIONS 



Technical manuals issued within the Naval 
establishment for aircraft ground suppQrt equip- 
ment and related systems operations and 
maintenance are published under the direction 
and authority of the Commander, Naval Air 
Systems Command. Their primary purpose is to 
aid technicians. like yourself, in accomplishing 
your assigned tasks. * 

Technical manuals concerned with flight per- 
sonnel training' and air operations are pub- 
lished' by the authority of the Chief of Naval 
Operations and under the direction of the Com- 
mander, Naval Air Systems Command. Techni- 
cal manuals and other data pertaining to naval 
aviation are managed and distributed by the 
Commanding Officer of Naval Air Technical 
Services Facility (NAVAIRTECHSERVFAC) 
Philadelphia, PA. They provide current 
authoritative information about .material 
upkeep, checks, tests, repairs, and operation in 
order to provide optimum product performance. 
All personnel resppnsible for the operation and 
maintenance of ground support equipment must 
be thoroughly familiar with these publications 
ajid use the information and instructions in them 
when <Joing their jobs. Constantly changing 
modern technology demands continuous 
reference to, and use of, approved technical 
publications }. 

Publications issued by NAVAIR are known 
as aeronautic publications. They are divided into 
three categories and^arc issued in the forms of: 
(1) technical manuals, (2) technical directives, 
t and (3) engineering drawings and associated 
data/ Procedures in technical manuals are direc- 
tive in type— that is, they are a "must." The in- 
formation they contain is specific— NOT general 
in nature. 



When a new item of equipment is accepted 
by the Navy, manual(s) necessary to ensure its 
proper operation and upkeep are prepared and 
made available to all activities using and/or 
maintaining the equipment. Supplemental infor- 
mation and directives that must be issued from 
time to time are published in the form of letter- 
type materials. Both manual- and letter-type 
publications usually are referred to as "direc- 
tives." Broadly speaking, any communication 
which initiates or governs action, conduct, or 
procedures is a directive. Another term com- 
monly used to identify manual- and letter-type 
. publications is "technical data." 

As emphasized throughout this module, all 
personnel of the AS rating must use applicable 
technical publications in the performance of 
their duties. This chapter will describe the type 
of information contained in technical publica- 
tions used for the operation, servicing, and 
maintenance of support equipment. 

NAVAL AERONAUTIC 
PUBLICATION INDEX 

One of the requirements tor advancement to 
ASM2 and ASE2 is to be able to use the dif- 
ferent parts of the Naval Aeronautic Publica- 
tions Index to locate and identify publications 
relative to the maintenance of support equip- 
ment. 

The Naval Aeronautic Publications Index 
consists of several individual publications, each 
of which serves a specific purpose. The parts of 
the index are as follows: 

Equipment Applicability List, NAV- 
AIR 00-50GA 

Aircraft Application List, NAVAIR 00-500B 
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Directives Application List, NAV- 
AIR 00-500C (Series) 

Microfilm Cartridge Cross Reference, NAV- - 
AIR 00-500M (Series) 

Support Equipment Cross Reference, NAV- 
AIR 00-500SE 

NavyStock List of Forms and Publications^ 
NAVSUP 2002 

The content and purpose of each of these 
publications are discussed in the following 
paragraphs. 

EQUIPMENT APPLICABILITY 
LIST, NAV AIR 00-500A 

Basically, the Equipment Applicability List, 
NAVAIR 0O-50OA, cojnmonly referred to as 
NAVAIR OO-50OA, is b cross-reference index 
listing of NAVAIR manual-type publications ac- 
cording to model/type part number. It is issued 
annually and supplemented quarterly. At the 
time of this writing, the NA VAIR 00-5004 con- 
sists of eight volumes. Each of the first seven 
volumes contains about 400 pages, and Volume 
8 contains the r* gaining entries. With the excep- 
tion of several small sections in the first part of 
Volume 1, the NAVAIR 00-500A is one con- 
tinuous index of model/type part numbers listed 
in alphanumerical sequence. 

In addition to an Introduction, the other scl 
tions in the first part of Volume 1 pertain 
primarily to manuals for aircraft, weapons 
systems, and aircraft engines. Therefore, the 
publications are listed according to their respec- 
tive aircraft, aircraft a engine, and weapons 
system designation Of these sections the one 
titled Allowance Lists is the most irrffcortant to 
the AS. Allowance lists are discussed in this 
chapter. 

A complete list Slth explanations of all codes 
and statements used in the NA VAIR 00-500A is 
contained in the Introduction, located in the 
first part of Volume 1. This introduction also 
contains other valuable information concerning 
the use of the NA VAIR 00-500A. It is important 



that all users thoroughly study this section and 
become familiar with its contents. The format of 
the alphanumerical listing is illustrated in figure 
3-1. 

NOTE: It must be emphasized that figure 3-1 
illustrates the format and use of the Equipment 
Applicability Uist t NAVAIR 00-500A. Although 
the information on the illustrated list was cur- 
rent at the time of this writing, all or any part of 
U is subject to change from time to time. 
Therefore, the latest edition and supplement 
(discussed later) of the NAVAIR 00-500A must 
be consulted in all actual cases. 

Column Headings 

The column' headings of the page in the 
figure consist of two lines. (See lines (1) and (2) 
of figure 3-1.) Line (1) identifies what informa- 
tion about the specific item of equipment will be 
listed in the column below. The headings in line 
(2) indicate that the status of publications, or 
current publication number is listed on a line, or 
lines, under the information in the column under 
the heading. 

MODEL/TYPE/PART NO— The identify- 
ing number of the specific item of equipment or 
system is listed in this column. Some items of 
equipment are identified by more than one part 
number. 1n these cases, all of the identifying 
numbers are listed in alphanumerical sequence. 
For example, the numbers listed in this column 
on lines (3), (5), (7), and (10) are different ver- 
sions of the same model hydraulic test stand, 
AHT63. Each version is similar, but obtained 
from a different vendor. 

VENDOR— The appropriate five-digit code 
which identifies the contractor or government 
agency that manufactured the item of equipment 
is listed in this column. If you need to interpret 
these codes, obtain Cataloging handbooks H4-l 
and H4-2 from your technical library. If a ven- 
dor code is not firmly established at the time the 
item of equipment is listed, the code 99999 is in- 
serted. Another use of the 99999 code as shown 
in line (14) indicates that SECs listed includes all 
AH T 63V 
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1 NOV 79 



( i) MODEL/TYPE/rAPT NO 


VENDOR 


NOMENCLATURE 


( 2) 




TECH OAT A NO 


( 3) AHT63 


1 7050 


TEST STAND HYO 


( 4) 




17-15BF-55 


( 5} AHT63 


2 V66 


T£ST STAND 


\ 6) 




1 7-20VP-06 


( 7) AHT63 


30003 


TEST STAND HYD 


( 8), 




SEC 3023 


( 9) 




17-15BF-63 


(10) AHT63 


Jtt6 


HYD TEST STAND 


(11) 




17-15BE-39 


(12) 




17-600-23-6-1 


(13) 




17-600-23-6-4 


(14) AHT64 


999^9 


TEST STAND HYD 


(15) 




SiC 1983 


(16) 




SEC 2224 


(17) 




SEC 2234 


(18) 




SEC 2406 


(19) 




SEC 2589 


(20) 




SEC 2866 


(21) AHT63A 




TEST STAND 


I" J 




COMMERCIAL PAlKUP 


(23) AHT64 


1 7050 


TEST STAND HYD 


(24) 




SEC 2238 


(25) 




17-158F-56 


(26) AHT64 


.7?66 


TEST STAND 


(27) 




17-20VP-06 


(28) AHT64 


3GOC3 


TEST STAND HrD 


(29) 




SEC 30<3 


(30) 




17-1&P-66 


AHT64 




HYD TEST STAND 






17-15BP-40 






17-600-24-6-1 






17-600-24-6*4 


AHT64 


9999* 


TEST STANQ HYD 






SEC 2224 






SEC 2234 



15 
37 
37 



15 
37 

37 



0817-LP-057-6020 
0817-LP-110-8530 
0817-LP-11O-902O 



0817-LP-057-5520 
0817-LP-110-9540 
0817-LP-111-0030 



' NAVAIR 00-500A 

NAVAL AERONAUTIC PART NUMBER 
TECHNICAL MANUAL INDEX 



NEXT HIGHER ASSEMBLY 
TYPE TECH DATA STk NO 



VOLUME 1 



SUPPl REMARTS SUPPL PART NO. DATA 

SC MF CARTRGE NO MF CRTRGE STK NO. 



15 0817-LP-1K- J010 U 
23 0817-LP-^3-13UU U 



15 GH17.LP-134-203O U 



15 0817-1^-112-3530^ U 
23 0817-LP-223-1500 U 



15 0817-LP-134-2530 U 



EQUAL TO 1436-100 

ESUAL TO 68A5J600-1/68A5J800 
EQUAL TO 64A99E1 



EQUAL TO 68A4J1 

EQUAL TO 68A4J600-1 
EQUAL TO A840-9998 



NOTE THE SEQUENTIAL LINE NUMBERS, (1), (2), (3), ETC , IN THE LEFT MARGIN ARE FOR EXPLANATION PURPOSES ONLY. 



225.5 



Figure 3-1.— Alphanumerical listing. 



NOMENCLATURE— A descriptive term 
for the item of equipment is listed in this col- 
umn. For instance, the term "HYD TEST 
STAND" in figure 3-1 is typical of the descrip- 
tions used throughout the NAVAIR 00 500 A. 



NEXT HIGHER ASSEMBLY— In some 
cases, technical manuals are not required for a 
specific item of equipment because the necessary 
information is, or will be, included in the 
technical manual(s) for the next higher 
assembly. In these instances, the model/type 
part number of the next higher assembly is listed 
in this column. 



SUPPLEMENTAL REMARKS (SUPPL 
REMARKS) — An entry is made in this column 
if the number listed under the MODEL/TYPE/ 
PART NO. t is being supplemented with other 
part number information. Listed below are the 
descriptions of the supplemental remarks: 



DEFINITION 

Supersedes Completely 
Superseded Completely by 
Interchangeable 
Equal to 

Superseded Partially by 
Superseded Partially 



SUPPLEMENTAL 
REMARKS \ 

SUPS COMPL 
SUPSD COMPL BY 
INTERCHANGEABLE 
EQUAL TO 
SUPSD PARTLY BY 
SUPS PARTLY 
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SUPPLEMENTAL PART NUMBER 
DATA (SUPPL PART NO DATA)— A part 
number listed in this colupin is associated with H 
the statement listed in'the SUPPL REMARKS" 
column- Examples of this type entry are il- 
lustrated in line (7). As explained previously, this 
is a different number for the same hydraulic test 
stand. Although there are different numbers, 
only one is listed in each space. It should be 
noted, however, that regardless of which 
number of the Equipment Applicability List you 
look up first, you will be directed systematically 
through all part numbers. For example, assume 
that the only number you, as an AS, have 
available for this hydraulic test stand is Model 
NO. AHT-63. When you locate AHT-63 on the 
10th line, you are referred to the part number, 
64A99E1. This type of arrangement is used 
throughout the NAVAIR 00-500A when two or 
more numbers are listed for the same item of 
equipment. 

TECHNICAL DATA ^NUMBER (TECH 
DATA NO)— To find the identifying number of 
the current technical manual and all proposed 
technical manuals (those which have been 
numbered but have not been published) look for 
it in the column under the descriptive name of 
the equipment. The numbering system (code 
. numbers) for technical manuals is discussed later 
in this chapter. If the technical manual numbers 
have not been assigned, if it has not been deter- 
mined if technical manuals will- be procured, or 
if coverage will not be contained in a NAVAIR 
technical, manual, a qualifying statement is 
entered in this column. For example: the state- 
ment "UNDER REVIEW** means that the part 
number was submitted to the Naval Air 
Technical Services Facility (NATSF) for possible 
action, but no decision was made prior to the 
date of the current issue of the NAVAIR 
OO-50OA. The statement, "UNDER PROCURE- 
MENT,** indicates that publications are being 
procured for this itennof equipment but the 
publication numbers have not be assigned." The 
Introduction in the first part of Volume 1 of the 
NAVAIR 00-500 A has explanations of other 
qualifying statements used in this column. 

TYPE— A code, for the type of technical 
manuaU-ft listed on the second line in this 
column. For example, the number 05 is the code 



for Operation and Service Instructions Manuals, 
and the number 37 in line (11) is the code for 
Maintenance Requirements Cards for Ground 
Support. Since the use of these particular codes 
is limited to the Equipment Applicability List, 
NAVAIR 00-500A, a complete list of manual 
types and their corresponding codes is in the In- 
troduction in Volume 1. Types of technical 
manuals for maintenance of support equipment 
are discussed later in this chapter. 

TECHNICAL DATA S^dCK NUMBER 
(TECH DATA-STK NO)-The National Stock 
Number for ordering the publications is lifted on 
the second line of this column. A stock number 
in this position indicates the technical manual is 
available and may be requistioned from the sup- 
ply system by using the applicable stock number. 
Before ordering, look in the Navy Stock List of 
Forms and Publications, NAVSUP 2002 
microfiche to obtain the complete publication 
title, date, and requisition restriction code. A 
blank space irt this column indicates the 
technical manual was not available as of the date 
of the current NAVAIR 00-500A. 

SECURITY CLASSIFICATION* (SC)- 
Technical manuals listed are unclassified if the 
letter U is assigned. If the letter C (Confidential) 
or the letter S (Secret) is listed in this space, they 
are classified manuals. 

MICROFILM CARTRIDGE NUMBER 
{MF CARTRGE NO)— A number in this posi- 
tion indicates if the publication is on microfilm. 
Here you will find the microfilm cartridge 
number assigned to the publication. 

MICROFILM CARTRIDGE STOCK 
NUMBER (MF CARTRGE STK NO)— If there 
is a stock number listed in this column, the 
technical manual is available on microfilm. A 
cartridge number listed without a stock number 
is not available for issue. Such cartridges will be 
available in the near future. Publications on 
microfilm are discussed later. 

AIRCRAFT APPLICATION LIST, 
NAVAIR 00-500B 

The Aircraft Application List, NAVAIR 
00 500B, is an annual publication which 
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contains a listing of Naval Air Systems Com- 
mand (NAVAIR) technical manuals grouped ac- 
cording to their application to a specific aircraft. 
Aircraft are arranged by model number and are 
grouped in series according to their mission (At- 
tack Series, Cargo/Transport Series, Fighter 
Series, etc.). It also lists technical manuals deal- 
ing with electronics, armament, instruments, 
powerplants, etc. Technical manuals for each 
model aircraft are listed by code number. They 
are arranged by their subject matter in a 
numerical sequence of classification numbers 
shown in table 3-1. Groups 00 (Allowance List 
under the heading General), 17 (Machinery, 
Tool, and Test Equipment), and 19 (Ground 
Servicing Imd Automotive Equipment), are of 
most interest to the AS. 



Iable 3-1.— (jtnrral subject classification numbers for 
m&nuaMype publications 



General 00 

Aircraft 01 

Power plants 02 

Accessories 03 

Aircraft Hardware and 

Rubber Material 04 

Instruments 05 

Fuels, Lubricants, and Gases 06 

Dopes and Paints Q* 1 

Electr<J$ic> f .Airfield Lighting 

and Relaied Accessories 08 

Instructional Equipment and 

Training Aids 09 

Photography 10 

Aviation Armament 11 

Parachute and Personal 

Survival Equipment 15 

Standard Preservation and 

Packaging Instructions 15 

Electronics 16 

Machinery, Tools, and 

Test Equipment i7 

Ground Servicing and 

Automotive Equipment 19 

instructional Equipment and 

Training Aids . . . 28 

Meteorology DCNO (AIR) .50 
Ship Installation^ 5! 



The Aircraft Application List, NAVAIR 
00-500B, is especially useful when you need to 
determine which manuals you need for equip- 
ment to support a particular model aircraft. 

DIRECTIVE APPLICATION'LIST, 
NAVAIR 00-500C (Series) 

The NAVAIR 00-500C series are issued'semi- 
annually with no supplements and contain a 
listing of the published and distributed Naval 
Air Systems Command (NAVAIR) Technical 
Directives (letter-type) f<^r each type of Navy air- 
craft. The publications are issued in sections 
(booklets) and each section is applicable to a 
specific aircraft series. The NAVAIR 00-500C.1 
is for the A-3 aircraft, the NAVAIR 00-500C.2 is 
for the A-4 aifCraft, etc. The custodians for each 
aircraft are automatically supplied with the ap- 
plicable aircraft listing. 

MICROFILM CARTRIDGE 
CROSS REFERENCE, 
NAVAIR 00-500M (Series/ 

The NAVAIR 00-500M (Series) index pro- 
vides information on the contents, application 
and status of Maintenance Information 
Automated Retrieval System (MIARS) 
microfilm cartridges. MIARS microfilm car- 
tridges contain technical manuals issued by 
Naval Air Systems Command. Parts I and II of 
this index make up NAVAIR 00-500M.1, which 
is issued quarterly with monthly cumulative sup- 
plements, Part III of the index makes up 
NAVAIR 00-500M.2, and is issued semi- 
annually. 

Part I is a cross-reference of NAVAIR 
technical manuals to a microfilm cartridge 
numbec. It als^ provides the latest issue date of 
the technical manuals and the date of the car- 
tridge. 

Part II is a listing of microfilm cartridges 
with the date of the latest cart^dge. 

Part III lists microfilm cartridges along with 
their applicable technical manuals by aircraft 
model. 

The cartridge numbering system for Support 
tquipiTicn! k different than that for aircraft and 
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can be easily identified. Figure 3-2 compares ex- 
amples of the two systems. The cartridges start- 
ing with SE and numbers 1 through 9 identify 
4 cartridges that contain technical manuals ap- 
plicable to support equipment work unit codes. 
The cartridges SE1 for servicing equipment; SE2 
for handling equipment; SE3 for test, check, 
calibrate, and inspection; and SE4 for .power 
generation and supply are the ones that contain 
most okjhe Ground Support Equipment. 

After the decimal point of Xhq cartridge 
numbers there is a number from Mhrough 899 
which also identifies the'level of maintenance the 
publication covers. Cartridges for the organiza- 
tional level are 1 through 299,^00 through 599 
apply to the intermediate level, and tJje car- 
tridges for the depot level are 600 through 899. 
Notice from the example in the figure that the 
first cartridge for the depot level was 600, not 
601. 

SUPPORT EQUIPMENT CROSS 
REFERENCE, NAVAIR 00-500SE 

This publication is a cross-reference for Sup- 
port Equipment Changes. Currently effective 



A6.43 



AIRCRAFT 

ORGANIZATIONAL LEVEL 




SE4,608 



POWER GENERATOR - 

DEPOT LEVEL 

NINTH CARTRIDGE 



SE2. 



SUPPORT EQUIPMENT 1 

HANDLING EQUIPMENT 
ORGANIZATIONAL LEVEL — 1 

FIRST CARTRIDGE 

227.110 

Figure 3 2 txamples of i,Sr microfilm cartridge 
numbering i>stem. 



Support Equipment Changes (SEC) are listed in 
NAVAIR 00-500SE in the two sections. Sec- 
tion 1 list$ the SEC's in numerical sequence, 
along vith the Type Equipment Code, and 
model/part number of the equipment that it is 
for. Section 2 is a cross-reference of Support 
Equipment Changes listed in alpha/numehcal 
sequence by the model and part number ol the 
equipment. Refer to figure 3-3. Note SEC 2896 
is for an NC12A. You can use this reference list 
to find out what changes are in effect for your 
assigned equipment. 

NOTE: NAVAIR 00-500SE Section 1 is by 
SEC number and Section 2 is by model/ part 
number. 

The status column (3) is blank, or has an NI 
or NA entered. A blank column, indicates that 
the SEC is issued and active. NA irt the column 
indicates that the SEC is cancelled or rescinded 
and NI indicates that the change has not been 
issued but will be issued in the near future. 

Updating the Index Naval 
Aeronautic Publication Index 

As indicated in the previous discussion, you 
use the different lists of the Naval Aeronautic 
Publications Index to locate and identify 
available technical publications applicable to the 
equipment you maintain. The Index has 
undergone many changes to improve its system 
of indexing technical publications. Therefore, 
when you receive new issues of the lists, check 
their introductory pages thoroughly for any 
changes that may have been incorporated. 

The publications listed in the Index con- 
tinually change. New equipment requires new 
publications. Old and obsolete equipment is 
retired and the applicable publications are 
cancelled. Changes to equipment require addi- 
tional publications and/or changes and revisions 
to existing publications. Therefore, the Naval 
Aeronautic Publications Index must be con- 
stantly updated. To accomplish this, each list of 
the Index is replaced at regular intervals by a 
new list. In addition, some of the lists are kept 
current by the periodic issuance of supplements. 
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PREPARED 02/07/81 



SEC TEC MODEL/ PART NUM8ER 



GSE SEC CROSS REFERENCE SEQUENCED 8* S E C 



RE I DENT I F I CAT I ON 



(TV 2895 
v ~^^2896 GACC 
2897 

2897 GHMP 

2897 GHMP 

2898 GPCL 
2899 

2899 
2900 
2901 
2902 
2903 
2904 
2905 
2906 
2907 



PWA21151 
NC12A 

128SEAV18231 
123SEAV11368- 
128SEAV19125 
MD3 

AE32T15 

604AS102 

AQ2G1077 

A02G1009 

A02G1008-500 

P46694 

P1044138 



STATUS REVISION AMENDMENT 



NI 

NI 

M 
M 
NI 



NI 
NI 
NI 
NI 
NI 
NI 



SECTION 



PREPARED 02/07/81 



MODEL/PART NUMBER 

NC12A 

NC12A 

NC12A 

NC12A 

NC12A 

NC12A 
/~v NC12A 
(JJL NC12A 
^NC12A 

NC2A 

NC2A 

NC2A 



GSE SEC CROSS 1 REFERENCE SEQUENCED BY MODEL/PART NUMBER 



TEC SEC 

GACC 0262 

GACC 0330 

GACC 0355 

GACC 0404 

GACC 0420 

GACC 0484 

GACC 1948 

GACC 2183 

GACC 2896 

GACG 1643 

GACG 2026 

GACG 2027 



RE IDENTIFICATION 



STATUS REVISION AMENDMENT 

NA 1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NI 
NA 
NA 



SECTION 



Figure 3-3.— NAVAIR 00-500E. Section I and 11. 



227.111 



NAVY STOCK LIST OF 
PUBLICATIONS AND FORMS, 
NAVSUP 2002 

The Nav> Supply Systems Command main- 
tains the inventory, and issues most of the 
publications used b> the Navy. The catalog of 



these publications is the Navy Stock List of 
Forms and Publications, NAVSUP 2002. Most 
of your technical manuals may be found in 
NAVSUP 2002 if you know either their titles, 
their publication number, or their stock number. 
NAVSUP 2002 is principally used for ordering 
forms and publications from the supply system. 
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NA-01 -S3AAA - i i -vl-ir-r27-2S6v -JA Aircraft. Introduction , Numerical and Reference 12/15/75 

Designation Indexes. Orqanirational Maintenance IPS 

NA-01 -S3AAA - 4 : . ."«iP-2?7-30*0 S-3A Aircraft, Airframe Group System, Organizational 10/01/74 

Maintenance IPB {Includes Change 1) 

NA-0l-S3ftAA - 4 ; r-;C"-3**\ S-3A Aircraft. Landing System, Organizational Malnte- 10/01/74 

n^nce IPB (Incudes Change 1) 

NA-C1 -S3AAA - 4 i - 4 -"-.^-r c . " Aircraft, hydraulic System, Organizational 10/01/74 

NA-01 -S3AAA - 4 £ *"*-LP-:f "-4 7f> f -3A Aircraft, fuel and Inflight Refueling System, 10/01/74 

rrqarwanonal Maintenance I?8 {Includes Change 1) 

NA-Q1-S1AAA - 4 f - --"."*. 4 C "' r -3A Aircraft, Propulsion Systen and Engine Buildup, 1 0/01 /74 

.rojmzotional Maintenance IPB 
NA.C'-S3AAA - 4 7 '-v*.. ^ S-3A Aircraft, Environmental Control Systen. 

Crqani national Maintenance IPB {Includes Change 1) 10/01/74 

NA-01 -S3AAA - 4 - ~ '- t ."-:<?7-^; 1 s-3A Aircraft, Escape and Survival Systems, 10/01/74 

Organizational Maintenance IPB 

NA-01 -S3AAA - 4 9 - -^-r^'-e?;: S-^A Aircraft, Flight Control System. Organization 10/01/74 

M a^nt IPS {Includes Change 1 ) 

NA-01 -S3AAA - 4 - -^-;:f-7S^0 $-3A Aircraft, Wing and Fin Fold Systems, Organl- 10/01/74 

zational M aint W/IPB {Includes Change 1) 

NA-01 -S3AAA - 4 1 1 i -l ^-CC-65*0 S-3A Aircraft, Power Distribution Electrical Power 1 0/01/74 

and lighting, Organizational Maintenance 'IPB 

NA-01-S3AAA - 4 : - ^. r„ >^.Q_ <^ Aircraft, General Purpose Digital Computer, 10/01/74 

Organizational Maint. IPB 

NA-01-S3AAA - 4 '» -j - r-IVl-^ ; *-3A Aircraft. Avionlc Systems - Data Processing 1C01/74 

jnd Control Acoustic Processing Armament and 
stores Control, Organizational Maint IPB 

NA-jl-S3AA« - 4 '$ *»u ».»>2' K 5,-3A Aircraft, Aviomc Systems - Nonacoustic Sensors, 10/01/74 

fiectronic Countermeasures . Navigation, Ajtomatic 
Fl«<jht Control and Commun<cat1ons, Organizational 
M avt- 1^9 'Includes Cnange 1) 
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1 FlCHE CARD 



TABLE OF 
•CONTENTS 



I 2 3 4 5 6 7 



9 10 11 12 13 14 15 16 17 18 



Figure 3-4.— Microfiche card example. 
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The Navy Stock List of Publications and 
Forms, NAVSUP 2002, has been converted to 
microfiche which is a film negative card (fiche). 
Figure 3-4 illustrates a fiche card used as part of 
a publications stock list deck. Throughout the 
Navy, fiche cards are used tor many purposes 
where microfilming is used to reduce large 
amounts of piper documents. With this conver- 
sion the format of the publications is listed in an 
individual section. Each fiche card of this deck is 
approximately 5.75 by 4 inches which has a 
printed capacity of 270 printed pages of 
microfilmed data. 

The particular fiche illustrated in this figure 
is divided into frame-grids of 15 rows (A 
through O down the side) and 18 columns (1 
through 18 across). The lower nght entry (0-18 
or 18-0) is a table of contents for the fiche and 
lists the first entry of each frame-grid. 

The NAVSUP 2002 has been changed from 
time to time. As of this writing, the NAVSUP 
2002 has been modified to a three section 
microfiche publication as follows: 

Section 1 is exclusively for forms, and is con- 
structed in four segments identified as section 



1A, IB, 1C\ and ID. In section 1 sou will 1 in J 
forms such as the VIDS MAP (see note [1] in 
figuie 3-5), which we will discuss later Section 
1A lists the forms b> the form number. IB b\ 
form title/nomenclature, 1C b> form >uxk 
number, and ID by a standard subject iden 
tification code. 

Publications are found in Section 2 which 
has four segments: Section 2A sho\ui in figure 
3-6, and sections 2B, 2C\ and 2D which are not 
shown. Section 2 is used in ordering 
maintenance and maintenance-related publica 
tions such as the publication for an NC 2A 
mobile electric power unit which is on the list in 
figure 3-3. Section 2A lists them by publication 
number, 2B by publication title/nomenclature, 
2C by publication s;ock number, and 2D by elec 
tronic model number. 

Section 3 pertains exclusi\ely to NAVAIR 
SYSCOM Technical Directives. In the list on 
figure 3-7, find the manual: Support Equipment 
Change 3562 NC-8A, Ether Start System Then 
mostat Assembly Replacement. Refer to figure 
3-8 for a column breakdown Some ot the 
headings are not used in all sections 



ST0O NUfcEft 



Q107-O-047-9231 0PHA* 4790,46 

010?-IF. 047.9297 QPNA* 47*j/S9 

0107-0-047-9*98 4790/S* 

0I07-IF-047-93C? OPNAV 479(J/fc0 

0IO7.1F-O47-933O WlKftX? V 



KA ! \ T f N AS C £ A > I A "V.A >' Si 

MAIN T{ NAfiCE - ilC. -AF . 

"AtVf SANCi I MAT* &i At MA,S A^f " 

MA:\'f SAN'C ' rA." 



Figure 3-5. —NAVSUP 2002, Section K . 



2r 106 



*A-19-4b 
HA-1^4* 

S* 1*4^ 



Q6I9-IP- 
G819-LF. 



O^B-UOBl CHANGE #1 
0^7-7030 VL*Pf ^EOCO S* S"i 

lV7-7i3i CANCC Lit D • I SC C»P r '^*'l C ,s ik.V S 

•ji'-Wx, »ouir plant. Mceia eik'p:, *a s .a 

MONAl. IS'fCM£DIA'{ AAC UP** "A'S" « 



Figure 3-6.-NAVSI P 2002, S?uion 2A. 
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nu 



itt. 



PU6L1CATI0N TITLE 



[.A 'I 



I*UTIA1 PLATFORM TEST STATION l iPTSJ GRUWAA ?>H U3SfAVlU6» * *,S , 
tOAOI*G (MUC 71TQ0) 

WSTS AK/ASH608 (V) SOfTWAflt UPDATE OPERATIONAL TEST PPOGftAK <'«>*- ti-4 
NC-8A X»UE ELECTRIC POWER PlAKT. ETHER STAP.T $*STCH Tm[^O^a t Ai 
REPLACEMENT OF UUC 44FMO) 

A*/USM.449m TP (TEST PROGRAM) 91310 F»C* REVISION A-4 K R( vl: Ks 8 4, 



" 1. * 



Figure 3-7.— NAVSUP 2002, Section 3. 



227.108 



STOCK 
NUM8ER 



FORM OR 
PUBLICATION 
NUMBER 



0535-LP-004-0100 NAVSUP 2002 



TITLE OR 
NOMENCLATURE 

NSL OF PUBLICATIONS 
ANO FORMS 



R/D 
05/00/80 



B/C M QTY 

OR C PER MTR SHIP 

BC C QR U/I U/I PS RR M U/P FN CODC TYPE 



-STOCK NUMBER 
'FORM/PUB NUMBER 
REVISION DATE — 



BASIC/CHG/BUREAU CODE- 
MATERIAL CONTROL CODE- 
QUANTITY RESTRICTION- 
UNIT OF ISSUE 



QUANTITY PER UNIT OF ISSUE- 
PHYSICAL SECURITY (PS) 



REQUISITION RESTRICTION CODE (RR) 

MEDIUM CODE (M) 

UNIT PRICE 

FOOTNOTE CODE — 



MANUFACTURERS CODE 
SHIP APPLICABILITY 



227.109 



Figure 3-8.— Microfiche headings breakdown. 



New microfiche editions of NAVSUP 2002 
are issued quarterly in February, May, August, 
and November. Each edition reflects all current 
and available cognizance symbol I and II 
publications and forms. The NAVSUP 2002 in- 
cludes an introduction microfiche. This in- 
troduction is reissued with each quarterly edition 
of the microfiche card deck. The introduction to 
the NAVSUP 2002 contains the following: 

1. Instructions for ordering forms and 
publications. 

2. Lists of prefixes and codes used to iden- 
tify the various types of publications. 

3. Standard abbreviations. 



4. Identification aids and detailed instruc- 
tions for requisitioning commercial books and 
publications sponsored by the other service 
branches and other U.S. Government depart- 
ments. 

5. Other detailed information pertaining to 
the requisitioning of printed material. 



NAVAL AERONAUTIC PUBLICATIONS 

PUBLICATIONS NUMBERING SYSTEM 

Code numbers are assigned to all publica- 
tions in order that they may be identified, 
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indexed, and filed. A knowledge of the number- 
ing systems enables the AS to locate any desired 
information with a minimum of time and effort. 
Here is a b~ief explanation of the coding of 
publications. 

Manuals 

Figure 3-9 illustrates the identification and 
.decoding of a complete manual publication 
number. 

Code numbers assigned to manuals consist 
of a prefix and three groups of letters and/or 
numbers. Manual-type publications are listed in 
the Index with the prefix NA. This is the 
shortened form for NAVAIR and identifies 
those publications originated by the Naval Air 
Systems Command. 

The three parts which make up the remaining 
portions of the number indicate the following: 

Part I is a two-digit number that indicates 
general subject classification. Table 3-1 lists the 
general subject categories and the appropriate 
two-digit numbers. 

Part II is a group of numbers or of numbers 
and letters which indicates the specific class, 
group, type, or model and manufacturer of the 
equipment. Table 3-2 shows the class identifying 
numbers for the 17- and 19- subject classifica- 
tions. 



PAR T I 



PAPT II 



r t 



PAPT III 



A NAVAIR PU8L I . AT ION 

PERTAINING TO GROUND SERVICING 
AND AUTOMOTIVE EQUIPMENT - 

THIS PARTICULAR GROUP IS 
BLOWER, GASOLINE DRIVEN - 



i i 

NA 19 

T T 



110A 



THIS NUMBER IS THE ASSIGNMENT tOOf 
FOR A SPECIFIC MODEL BLOWER — - 



226.2 

Figure 3-9.— Identification and decoding of manual 
publication e xit number. 



Table 3-2.— Subject breakdown of series 17 and 19 manual- 
t>pe publications 

T l — - 

17 ScTics— Machinery, look, 
and Test Equipment. 

i 7-1 Shop and Warehouse Machinery, 

Tools and Test Equipment General. 

17-5 Shop and Warehouse Machinery, 

Powered Tools and Equipment. 

\ n 10 Shop and Warehouse Machinery, 

Powered Tools at|d Equipment. 

17-15 Laboratory and Shop Test and In- 

spection Equipment. 

P-20 Instrument Calibration Procedures. 

17-25 . . .Measurement System Operation 
Procedures. 

17-35 .Miscellaneous Calibration 

Publications. 

17-40 , M1ARS Equipment 

17-75 Testers and Test Card Sets 

P-600 Ground Support Maintenance Re- 

quirement Cards. 

19 Scries— Ground Servicing and 



Automotive Equipment. 


19-1 


. . General 




19-5 


Oxygen Equipment. 




19-10 . 


.Airfield Lighting Equipment. 




19-15 


Platforms and Scaffolds. 




19-20 


.Portable Shop Equipment. 




19-25 


Fire Trucks, Miscellaneous 


Trucks 




and Trailers. 




19-30 


.Field Starters (Mobile). 




1905 


Air Compressors (other than for 




Powerplants). 




19-40 


Tractors and Aircraft Towing. 




19-45 


Mobile Electric Power Plants 




19-50 


. Generators for Other Than 


Power 




Plants. 




19-60 


Portable Heaters and Coolers. 




19-70 


.Aircraft Hydraulic Jacks 




19-75 


.Generator Skid or Trailer Mounted 




(Gas/Nitrogen). 




19-80 


Motorized Material Handling 






Equipment. 




19-95 


Transportation and Loading 


Lquip- 




ment Configuration. 




19-100 


Handling Equipment. 




19-105 


Gas Turbine Compressors 


and or 




Power Units and Enclosures 




1 9- 11 OA 


Blower, Gasoline Driven 




19-600 


Ground Support Maintenance 





Requirement Cards 
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Part II is the number or numbers which 
designate a specific manual. For some manuals, 
this number designates a specific type of 
manual. However, for those pertaining to sup- 
port equipment, this part is assigned in 
numerical sequence, and has no reference to the 
type of manual. 



Letter-Type Directives 



Letter-type directives include instructions, 
notices, and bulletins. Each directive has an 
identifying number. Two systems of numbering 
are used for the directives you will work with. 
The two systems of identifying directives are as 
follows: 

1. According to specific application. This 
system uses a description tff the application of 
the directive followed by\a sequence number. 
For example, Support Equipment Change 590 is 
the 590th support equipment change that has 
been issued. All changes to support equipment 
are grouped together and numbered in sequence. 
Bulletins are numbered in the same way; 
however, those pertaining to specific items of 
auxiliary power semung equipment are 
numbered in separate groups for each item of 
equipment. 

2. According to subject matter code. This 
method is used for all Naval Air Systems Com 
mand Instructions and Notices. An example is 
NAVA1R instruction 10304.!. The number 
10340 indicates the general subject of the in- 
struction, and the .1 indicates it js the first 
instruction issued by the Naval Air Systems 
Command on that particular subject, (able 3-3 
shows the major classifications of the Navy 
Directives System. Notices carr> the general sub 
ject number only, and do not carry a suffix. The 
current edition ol a notice is identified by its 
date, 

NOTF. Instructions and notices are NOT 
listed in the Xauil Aeronautu Publications In 
dex, but each activity that issues instructions 
publishes a notice numbered 521? which lists its 
effective instructions 



Tabtt 3-3.~Nav> directives svslem subject classifications 



1000 Series. Military Personnel. 
2000 Series. Communications. 
3000 Series. Operations and Readiness. 
4000 Series. Logistics. 

5000 Series. General Administration and 
Management. 

6000 Series. Medicine and Surgery. 

7000 Series. Financial Management. 

8000 Series. Ordnance Material. 

9000 Series. Ships Design and Ships Mate- 
rial. 

10000 Series. General Material. 
11000 Series. Facilities and Activities Ashore. 
12000 Series. Civilian Personnel, 
13000 Series. Aeronautical and Astronautical 
Material. 



SECURITY OF CLASSIFIKI) 
PUBLICATIONS 

The Department of the Na\y Information 
Security Program Regulation, OPNAV Instruc- 
tion 5510.1 (Series), is issued by the Chief of 
Naval Operations. It is the basic security direc- 
tive on the safeguarding of classified informa- 
tion. It applies to all military and civilian 



personnel and 
Establishment. 



all activities of the Naval 



In this manual you will find detailed instruc- 
tions for classifying, marking, and handling 
classified information, and for access to and 
authorized disclosure of the information. 

You may never use classified publications, 
but if you do, before you accept such pubhea 
tions you must be cleared for access to the 
security level of the material m them. Whenever 
>ou have classified material, you must know and 
abide b> the instructions in the Security Manual. 

The security classification is prominently 
displayed on the cover and pages of each 
classified technical manual and is indicated in 
the Physical Security (PS) column of the NAV- 
SUP 2002 stock number list. Sometimes not only 
the manual, but even its title i^ classified 
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Unclassified manual titles are cairied on the 
nomenclature, torin pub y hull and stock 
number microfiche cards When the title of the 
manual is classified, nomenclature is omitted 
and the woul "classified" is substituted for the 
actual title 

NO 1 1- Classifications appearing on the 
printed manuals, or NAVSUP '2002 listings, 
apply onh to the information contained in the 
manual and not to the security classification of 
the equipment con ered. Changes in classification 
of manuals ate reflected as rapidly as possible 
after such action is approved. 

PROCl RhMIM Oh PUBLIC A1 IONS 

You ui|| obtain vour technical publications 
by one of four wav s 

The tirs( method is initial outfitting. The 
Naval An Technical Service Facility (NAVA1R- 
I K11SFRVFAC) automatically provides the 
commanding officer of a newly commissioned or 
reactivated ship, station, or activity an outfitting 
of general aeronautical publications. 

A second method is used when support ac- 
tivities change their mission or aircraft, resulting 
in support equipment requirements changing. 
Such changes may require a different set of 
publications Vpon such a change, an Aero- 
nautical Publications Outfitting Allowance for 
the model designations ot the aircraft and equip- 
ment involved mav be obtained by letter request 
from the commandndmg officer of NAVAIR- 
TKHSF RVI \( 

I he thud soukc of publications is bv 
automatic distribution from the Naval Air 
leJuikjl Seivkcs I .kilitv in Philadelphia lo 
automatical receive publications and changes 
voui a* fiMf\ hlN out Automatic Distribution 
Rctliun>nu>nts tables, \ WMR (X)-251)R I -I , 
and submits them to the C ommanding Officer, 
NAWIRIU HSI RVf AC. As your needs 
change vom auivitv will submit updated and 
revised tables It vou need to receive publica- 
tion^ vou arc not getting, and particularly if you 
want to hi vine of netting the iatest changes and 
revision^ vou must let vour technical librarian 



know so that they can list vour new requirements 
on their next submission of a NAVAIR 
00-25DRT-I. 

The fourth method ot procuring publications 
is by ordering individual publications directly . 
Manual-type publications must be ordered on a 
Single Line Item Requisitioning System Docu- 
ment (DD Form 1?*8 or DD Form 1348m). 
Technical letter-type publications must be 
ordered on DD Form 1149. The use of any of 
these three forms will get you the publication, 
but will not result in being placed on the 
automatic distribution list. 

MISCELLANEOUS AVIATION 
PUBLICATIONS 

Several magazines containing articles of 
general interest to aviation personnel are 
published by authoutative sources in the Navy. 
These should be read regularly, by all 
maintenance personnel. 

Naval Aviation News 

The Naval Axiation. News, NAVAIR 
00-75R-3, is published monthly by the Chief of 
Navaf Operations and Naval Air Systems Com- 
mand. It contains interesting and important 
articles on aviation training and operations, 
aviation support equipment, space technology, 
missile, rocket, and other aviation ordnance 
developments; aeronautical safety, aircraft 
design, povverplants, aircraft recognition, 
technical maintenance, and overhaul pro- 
cedures. 

This publication is essentially a news 
magazine. It enables readers to keep abreast of 
the latest unclassified developments in every 
facet of naval aviation. In addition, the coverage 
of fleet operations and the human interest ar- 
ticles on the noteworthy feats and ac- 
complishments of individuals, both officer and 
enlisted, make J he \aval A nation \ews an 
entertaining as well as an informational 
maga/ine-type publication 

Maintenance Crossfeed 

Maintenance Crossfeed publications are 
"Official Use ()ni\ M news Utters issued by the 
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Naval Safety Center. Each Crossfeed is in the 
form of a monthly letter lo aviation units. 

Due to the designation "Official Use Only," 
Maintenance Crossfeed issues are not available 
for general distribution throughout an activity. 
Maintenance Crossfeed issues often contain 
material extracted from Accident Reports, 
Safety . Reports, Quality/Deficiency Reports 
(QDR), Engineering Investigations (EI), Inci- 
dent Reports, Ground Accident Reports, and 
Ground Incident Reports. Distribution of this 
type of information is limited to authorized per- 
sons, but the information is of importance to 
maintenance department personnel. 

The unit's aviation safety officer generally 
passes on information from Maintenance 
Crossfeed to those with an obvious need to 
know and follows it Up to see that it is used. 
However, each Maintenance Crossfeed may 
contain information that affects you. Keep in 
mind that on the average you will only see an oc- 
casional Maintenance Crossfeed unless you go 
out of your way to look for them. For those who 
need the information contained in Maintenance 
Crossfeed and are interested enough to ask for 
it, these publications can provide a wealth of 
useful and timely information. 

Maintenance Crowjeed issues are printed in 
sections according to subject matter. The sec- 
tions are lislcd as Maintenance Management, 
Airframes, Armament, Avionics, Ground Sup- 
port, Povverplants. and Life Support Equip- 
ment. The pages of Maintenance Crossfeed 
issues are perforated to allow easy removal and 
retention of any one section by a work center 
without disturbing the other sections. Of course 
you are most concerned with the section titled 
Ground Support. The Maintenance Manage- 
ment section also has general information, and 
as the title reflects, it contains management 
material with which the more senior ASs should 
become familiar. 

Meeh 

MECH is published quarterly by the Naval 
Safely Center and is distributed to naval 
aeronautical organizations on the basis of one 



copy for every ten persons. It presents the most 
accurate information available on maintenance- 
caused mishap prevention and general aviation 
ground safety. Its contents are informational 
and it should not be considered as a regulation, 
order, or directive. 

MECH\s motto is "Our product is safety, 
our process is education, and our profit is 
measured in the preservation ot lues and equip- 
ment and increased mission readiness. " 

General Manuals (00 Series) 

As indicated by the title, this series of 
manuals includes instructions and information 
of general interest to all naval aviation person 
nek Included in these publications are the parts 
of the Nuval Aeronautical Publications Index 
described previously (00-500A, 00-500B, 
00-500C, and 00-500M, etc.) NAVAIR outfit- 
ting lists and allowance lists, and aviation train- 
ing literature. 

OUTFITTING LISTS AND ALLOWANCE 
LISTS, 00-35Q (Series). — Aircraft maintenance 
support and repair parts for aircraft 
maintenance repair are listed in NAVAIR's 
Initial Outfitting Lists and Allowance Lists. The 
equipment and parts listed in these publications 
are made available to aircraft operating and 
maintenance activities in accordance with 
assigned operational and maintenance respon 
sibilities through appropriate applications of 
Allowance Lists and Outfitting I /s/s 

The Aeronautical Allowance I ists Program 
was designed lo cover the various types of air 
craft support equipment and repair parts con 
sidered to be required by maintenance activities. 

Repair parts, nuts, bolts, etc . arc included in 
the publications identified as /nitia 1 Outfitting 
Lists. Maintenance support equipment items 
such as test stands, aircraft jacks lubricating 
guns, wrenches, drills, compass testers, and 
volmeters are included in publications identified 
as Allowance Lists. Most ot these outfitting and 
allowance hsK have been cancelled with no 
replacement 
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A program closfcly related 'to the allowance 
lists and outfitting lists is (he Aircraft 
Maintenance Material Readiness List (AMMRL) 
Program. This program provides for the 
development of data and documentation needed 
to determine and establish firm support equip- 
ment requirements and inventory control of air- 
craft maintenance support equipment. The 
AMMRL Program includes material readiness 
lists, which arc discussed in the following 
paragraphs. 

The Application Data Material Readiness 
List (ADMRL) specifies the requirements for 
each item of aircraft maintenance support 
equipment at each level of maintenance and for 
each aircraft, engine, propeller, and system. The 
initial ADMRl is established b\ NAVAIR- 
SYSCOM. 

The I ml i \ ulna! Material Readiness List 
(IMRL) is derived from the more general 
ADMRL, and is designed for specific activities. 
Each list specifies items and quantities of ground 
support equipment required for material 
readiness of the aircraft maintenance activity to 
which the list applies The list applies to an ac- 
tivity by name. The Naval Air Systems Com- 
mand is responsible for the preparation of the 
IMRL for each activity m his cognizant area. Jt 
is prepared by extracting from the ADMRL 
those appliuible portions which pertain to the 
specifk airuaft and maintenance material 
assignments of the dLtivitv for which the list is 
developed. 

The IMR1 js reviewed annually and updated 
by each adivity to support current and an- 
ticipated changes in giound support equipment 
requirements Because the IMRL is continually 
reviewed and updated and approved by the 
cognizant command, it i, the firm mandatory 
material readines . Ms! of the activity to which the 
list applies 

I R A I M N C i II I I R \ I URL, 00-80 
(Series) - I Ins sctic*. of publications is issued by 
authority ot the Ocputv ( hief ol Naval Oper- 
ations (Air) ] he sencs includes various air 
safety pamphlet % and central aviation training 
manuais I or example. V\ 00-80 I %, Aircraft 



Support Equipment, General Handling and 
Safety Manual, is one of the training manuals in 
this series. 

Support Equipment Manuals 
(17 and 19 Series) 

The 17 and 19 series of aeronautical technical 
manuals cover most types of support equipment. 
The manufacturer of each item of support 
equipment is required to furnish adequate in- 
structions for operating the equipment and 
maintaining it throughout its service life. The 
manufacturer does this by preparing a support 
equipment manual which is approved by and 
issued under the authority of the Naval Air 
Systems Command. These support equipment 
manuals are official Navy publications. 

Support equipment manuals contain descrip- 
tive data, detailed instructions for operation, 
servicing, inspection, maintenance, repair, and 
overhaul, and illustrated parts lists. 

If an item of support equipment is relatively 
simple, all the necessary instructions may be 
contained in a single manual. An example is NA 
19-1-60, Operations, Service, and Overhaul In- 
structions with Illustrated Parts Breakdown for 
the Aircraft Universal Towbar Assembly. More 
complex equipment may require two or more 
manuals. For example, one manual may contain 
operation, service, and repair instructions, while 
the p"arts breakdown is contained in a separate 
manual. 

V 

Regardless of the number of manuals used to 
contain these instructions, the terms "Opera- 
tion," "Serv ice," and "Repair" or "Over- 
haul" are usually used in the title of these 
instructions. However, some of the newer 
models of equipment are provided with manuals 
for different levels of maintenance. In this case, 
the manuals are titled "Maintenance Instruct 
tions, Organizational Level"; "Maintenance 
Instructions, Intermediate Level"; and, if 
required, "Maintenance Instructions, Depot 
Level." 

OPERATION AND SE RVIC E: INS I RUC 
HONS - Although sometimes issued as 
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separate manuals, operations and service in- 
stitutions tor cas. I* item ot stippoit equipment 
are usuallv combined into one manual, and, as 
pies lotislv <aaic d. aie olien combined w uh othei 
institutions and the parts breakdown. Opera- 
tigns and set sue institutions include lnlorma 
Hon ncccssarv toi oigani/alional le\el 
maintenance (the hist level ol maintenance) 
Operation and seivuc instructions manuals aie 
divided imo sections, hut thev vaij as to content 
and nunihei ot sections I he following is a 
description ot a tvpual manual 

I lie tnst section is an introduction and 
description ot the equipment I his section also 
contains a table ot specifications These 
specifications include the weight and overall 
dimensions ot the equipment; capacities of the 
luel, oil, and cooling systems, the manulacturer, 
model and tvpt, and leading particuiais of the 
engine, tuel s\stem components, electrical 
ssstenis components, transmissions, and othei 
maioi components 

I he second se tion ot a tvpual manual is a 
list ot special tools required lor the operation 
and service ol the equipment 

The thud section gives information tor 
piepaung the unit tor use. Instructions lor un- 
packing and assembling the unit are covered in 
this section I he thud section also includes anv 
adjustments and inspections that must be made 
and anv satetv precautions that must be ob- 
served betoie the unit is operated (Some 
manulactureis also include in this section inhu- 
mation about p'cpanne the unit tor storage and 
shipment ) 

I he louilh section tuts complete and detailed 
operating ptoceduics toi the equipment. Such 
itit Di mation as the principles ot operation, the 
purpose and use ot tin operation controls, and 
the purpose and im ol the indicating in- 
struments ate included m this section. Normal 
opeiatine pressures and tempciatUKs are also 
given Satetv pic\auhoiis undei the headings ot 
"\\ ARMNOS" and '( MHIONS" are in 
serted in the appropuate parts ot the test 1 he 
same uiethods ot empliasi/uig and calling vom 
attention ii> salctv precautions ate used in all 
support equ'pMKiii m.'Mu'ions and manuals 
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I he service instructions aie vonlamed 'ii the 
tilth section These institution^ tell vou how to 
perloini penodic inspections, niaiiiictiaiuc, and 
lubrication. Chaitsoi tables au tluu to indicate 
the inspection inieival ol svstems and com 
poncnts. (Periodic inspections ol mo t uppoit 
equipmeni are peilormed m ac*ordaiuc vmiIi 
Maintenance Requirement ( aids whuh aie us<.d 
in conjunction vviih the mtoiniation contained 
in this section.) Vou will t in J ilk >pc\!lkatioris 
loi oil, fuel, lubricants, etc , m this section 
Diagrams; showing the places to be lubricated, 
arc also included. (In some manuals, double 
shooting charts are also in this .section Othei 
manuals contain an additional section tt»r these 
charts,) 

The Operation and service institutions, a*, 
well as the othei paits ot support equipment 
manuals, use putures to c Li 1 1 1 > the ie\i 1 he il 
lustrations used in suppoil equipment manuals 
are similar lo those in this naming manual, both 
use a wide \ arret > ol graphic presentations In- 
cluded are pictorial drawings (isometiu draw- 
ings and reproductions* ol phologiaphs), or- 
thographic drawings, and schematic and block 
diagrams, Sometimes you will see combinations 
oi these drawings and chagnnis being used 

NOIL. For detailed mloimation concerning 
ditteient tvpes ol drawings and diagrams, in- 
cluding the definitions ol terms used in loniuiu 
tion with these graphic presentations, retei to 
Blueprint Reading and Sketching. VWPIRN 
1(X)77 (Set ics) which also illustrates main of the 
diitcrent symbols used on diagrams 

REPAIR OR OVIRIIAM l\SIRl( 
HONS.— I wo tvpes oi manuals are used lor 
intermediate level maintenance' ot sjjpport 
equipment. I hev are " Repair In^tnui i d " and 
"Overhaul Instructions " Sonic manuals cover 
both the repair and the overhaul opua'ion , and 
are called "Maintenance institutions 

Repair instructions desuibc how >o restore 
detective equipment to acceptable operation 
without complete disassemblv and inspection 
Overhaul instructions tell vou Imw tu d'sas^m 
ble a piece ol equipment and in ih^i'h^ umii 
ponenl, to leplace pat Is oi ie~.tm, 'hi in a 
needed, and reassemble and re.t 'Ik ■ ptipuun' 
to ensure its be mi 1 up to di. nv 1 ^ : Oi-»n 
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li ihc Rcpau oi ()\ ci haul Insiuiclions ate 
published in separate manuals, (he lirsi section 
of each is a bncl introduction. I his includes the 
purpose and leading particular of the item ol 
equipment The remainder ol the manual con 
lams complete repair or overhaul instructions 
and test proceduies Some manuals combine the 
Operation and Service Instruction with the 
Repair or Overhaul Instruction, which are ai- 
langed in a section, o» section ioIlov\mg the 
sei \ ice instructions 

III USI R A I M) P \R I S BREAK 
DOW N.— I he Illustrated Parts Breakdown 
(IPB) is \er\ helpful in the identifvmg, icquisi 
uomng, and issuing ol pans lor support equip- 
ment 

Ihc IPB lor a complex item ol suppoit 
equipment is issued as a separate manual and has 
•is own identification number The IPBs loi 
most support equipment are combined with one 
oi more sections ol the instructions manuals and 
are ihc last section or sections of the manual. An 
example of the title ol a combined manual is 
"Operation and Service Instructions with Il- 
lustrated Paris Breakdown 11 

Although the IPB appears in some manuals 
as one section, it isusuallv divided into three sec 
lions or parts— Introduction, Group Assemblv 
Pails I isi, and Numcncal Index. In addition to 
these thice parts, it has a Table of Contents. II 
the IPB is a separate manual, the Table ol Con 
tents is contained in the Inst lew pages ol the 
manual II the IPB is combined with instructions 
manuals, a combined I able ol Contents appears 
in the lirst lew pages ol the combined manual. 
In either case, the I able ol Contents contains a 
list o| Illustrations which plavs an impoitant 
role in locating pans m the IPB. 

I he Intioduction tells how to use the IPB 
You should lead this section eaielullv heloie us 
mg the remaining sections. I he Introduction will 
help vou locate the ncces\jr\ information about 
a par J 01 pails quicklv and basilv, 

I he next section. Gtoup Assemblv Pau> 
I isi. lists atul illustrates the assemblies and pai is 
ol the equipment As mentioned pievtoiislv. 



exploded views aic usualb used to illustiale 
these assemblies and pans. I he parts lists aic 
used in conjunction with the illusiiations Index 
numbers in the pails lists coi respond to those in 
the illustrations. \ ou use this section and the 
I ist ol illustrations to locate and identilv a part 
when the part number is unknown This pioccss 
is show n in hguie 3-10 

I he last section, the Numcncal Index, con- 
tains an alphanumerical listing ol ail the parts in 
the IPB. In addition to i he pail numbers, the 
Numerical Index contains such mlormaiion as 
national slock number data, hgurc and index 
numbers, source code data, and repair code 

I he Numerical Index is used to hnd the il- 
lustration and nomenclautic ol a part it the pan 
number ts known I iguie * 1 I shows how to do 
this. 
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\ou as an AS, should become lamiliar with 
some NAVAIR publications that covei general 
technologies and piocedtwes I he lolloping 
paragraphs will describe some ol (I esc which 
will be valuable to vou 

The \\iation Hvdtaulu ManiuiL NAVAIR 
01 IA 17. i^ applicable to all aiicialt hvdiauhc 
s\ stems and related hvdiauhc servicing and test 
equipment. I his includes ail GSfc that is used oi 
could be used w ith aircralt, such as the AH 1-64 
Ihdrauhc I est Stand and the 1 1-250- 1 Hvdraulic 
Serv icing Unit. The A viation Hydraulics Manual 
is required reading 'or all personnel (miiitarv 
and civilian) at ill maintenance levels who per- 
ioral anv hvdraulic maintenance luiiclion on 
naval aireiaft svstems and related ground sup- 
poil equipment ((iSL ). 

Ilk publication. Inspation and Proof load 
7rW///c of I iftmx S////CS und Restraining Devices 
lot Aircraft and Related Components, 
NAV AIR 17-1114. can be verv helplul to vou in 
idenutvmg aiicralt slings It also contains mlor- 
uiahoii on tin icpan and UMinu ol the II) IA 
tiedow n chain 
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TURN TO LIST OF 
ILLUSTRATIONS. 



DETERMINE LOGICAL SEC- 
TIONAL GROUP UNDER WHICH 
THE PART OR SUBJECT 
SHOULD BE" LISTED. 



FIND THE TITLE OF THE 
ILLUSTRATION ON WHICH 
THE PART SHOULD BE 
SHOWN. 



TURN TO ILLUSTRATION 
AND FIND THE PART. 



REFER TO SAME FIGURE 
AND INDEX NUMBER ON 
PARTS LIST. 




Hgure 3-10.— Use of the IPB when the part number is unknown. 
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Figure 3-11. -I se of the IPB when Ihe par! number is known. 
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Ground Support Kquipmcnf C leaning 
and Corrosion Control, 
NAVAIR 17-M25 

This is a new publication (Jan 80) that was 
designed for Ground Support Equipment 
Before this GSE publication, AS personnel were 
required to use the Aircraft Corrosion Control 
Publication, NAVAIR 01-1A-509, which vou 
now use as a supplemental publication. 

The purpose of the manual. Ground Support 
Equipment Cleaning and Corrosion Control, 
NA 17-1-125, is to provide instructions for the 
determination and effective control of corrosion 
on Navy Ground Support Equipment (GSE). In 
addition, the manual establishes requirements 
for corrosion control at 4he organizational and 
intermediate maintenance levels. This manual is 
used with, and supports the Maintenance In- 
struction Manual (MIM) and Service Instruction 
Manual (SIM), for the equipment you are work 
ing on. If there is a conflict between these 
manuals on materials or procedures for ' orro 
sion control^ GSE Cleaning and Corrosion ( on 
trol takes precedence. 

The manual bneflv defines corrosion in 
terms of how and why it occurs, and methods 
for its control. It describes the common methods 
of cleaning and treating corroded metal surfaces 
in preparation for painting. There is a section in 
this manual called Coating Systems. This section 
covers the coatings that are applicable to GSl 
(paints, primers, and chemical conversion 
coatings). There is a preventive maintenance sec 
tion which provides general guidelines tot an 
effective corrosion prevention program and a 
section on corrosion control of specific problem 
areas and corrsion-prone areas of GSE. An ap 
pendix in the manual has a list of available tools 
and materials required to perform the pio 
cedurcs included in the manual 

The Index and Application Tables lor 
Mobile Electric Po wer Plants, NAVAIR 
19-45-1, contains all the descriptive information 
and illustrations that vou need to identitv mohiU 
electric power plants 

The Index and Application lables ft» 
Aircraft Jacks, NAVAIR 19 70 46. i. an 



authoritative listing of approved jacks for all 
Navy and Marine Corps Aircraft. It lists the 
prime jacks and alternate jacks for <;ach aircraft, 
and it also lists for you the position (wing, axle, ( 
fuselage, etc.) that the jack can be used. It also 
has data on associated repair kits, leg extension 
kits, and technical publications for jacks. 

The Military Standardization Handbook, 
Technical Information File of Ground Support 
Equipment, MIL-HDBK-300B, is a consolidated 
source of information about individual items of 
ground support equipment used by the Navy, 
Air Force, and Army. It consists of several 
volumes and provides descriptive information 
such as* 

1 Ofhual nomenclature of the item 

2 Manufacturer and model type number 
t Functional classification 

4 National stock number 

5 A photogiaph or drawing of the item 
6, Functional description (purpose) 

7 Its relation 'o other equipment 
8. Electromechanical/ mechanical des- 
cription (technical details) d 
9 Reference data and literature available 

about the item 
10 Shipping data (si/e, weight, etc ) 

I PIMITM, MAM ALS 

Modern technology is a constantly changing 
thing. What is considered to be the "latest" 
word todav may be modified, totally revised, or 
otherv se made obsolete tomorrow. This is not 
alwavs a planned or intended condition, but it 
must be accepted and dealt with 

I hese changing conditions apply to 
aeionautic technical publications, so you will 
find voursel! constantly updating the technical 
mlonnation and data that vou use 

Somt* changes mav be more importan 1 than 
others, but t hey ail must be entcted sooner or 
Luei Don't let changes stack up on vou Make it 
<t pt<utivc to keep your publications up to date 

C opics ol changes and revisions received by 
autonuitk distribution art* lirst delivered to the 
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technical library Personnel ol the hbiaiv make 
necessary changes to ihe publications hied in ihe 
library. However, the changes in ihe piibhca 
hons held by ihe produclion divisions are muled 
lo ihe appropriate. work centers hbranaii alone 
with a Change linirv C ertification (C L C). OP 
NAV Form 507QI2. CIC is used lo maintain 
control ol changes and revisions. Ihe cential 
library uses thcjwo part CLX" lo assure thai ihe 
changes are made by the work cenlci hbianan 
I he central library lirsi fills in ihe blocks loi ihe 
sliorl title of the publication being changed, ihc 
local copy number assigned to il and the change 
or correction numbers. Under Remarks in Pan 
I. ihc central library supplies overall dueciion 
lor incorporation ol the change and anv other 
information it tools the work centei mighl need 
\losl libraries require the old pages or icplaced 
publication to be returned as an exlia step lo en 
sure the changes have been made II i his is lo he 
done, the special instruction should hcenteicd in 
ihe Remarks block. 

Your librarian ai ihe woik eenlci 
acknowledges receipt ol the change hv signing 
Part I of ihe CK" and returning it toihecenital 
library. If you are incorporating the change, von 
will sign and dale Par! 2 ol the CK" loim and 
r ol in n one lorm lor each change incorporated 

I he changes or revisions may clucet write in 
changes, provide replacement additional pages, 
and or provide inlormalion allccling various 
parts ol the manual, in which case the inloima 
lion is prepared as supplemental data 

When incorporating changes, vou should 
lollow the instructions provTcleit on the Ironi 
page ol the change. Write-in malenal should be 
vinvicJ neatly and legibly using indelible ink 
k'M material lo be deleted should have a single 
line luled neatly through every line o! ivpe 

Supplemental data is punted on pages whiji 
vou hie next to the allected pages in the manual 
Supplementary pages are inseited in ihe manual 
m page number order and aie idenhhed by a lei 
fer tickled lo the page number I oi example, il a 
supplemental page is hsued bearing t Ik 
number 2 I6A, n is fflaccd between page- 2 16 
and 2-17 Ihe supplemental inloimaiion nu\ 
be applicable lo eithei paeks ? 16. 2 P. oi hnrh 
•ol I he paues 
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Replacement pages leplacc pages alreadv m 
ilk bask publication Ihcv an numbered in e\ 
actl\ the same wj\ as ihc pages they replace Ihc 
dale ol the change is shown on the bottom ol t he 
page hi ilk coiuei opposite the page number 
Bel ore vou put replacement pages into a 
publication, count ihern When the ihangc has 
been entered, count the removed pages lo make 
sure (hat t he same number were icmoved as were 
put in. Also, ihe bottom ol caeh removed lagc 
should be cheeked loj dales to make sure no new 
leplaccment pages wuc madvcrtcnllv miss<d 

On ihe back ol each change nonce covei 
page rs a cumulative list ol all chained icviscd 
pages issued and the dale ol issue since the basic 
dale ol ihc manual. Checking the listed pages 
and dates againsi ihe coi responding pages ol ihc 
manual, which arc also dated, is one good 
method ol determining cunentness and com- 
pleteness ol ihe manual I his page becomes ihe 
eovei page ol ihe revised manual 

In ,'Jdilion lo ihe noimal technical manual 
change and icusion system desenbed above, a 
Rapid Ac lion Change (RAC ) system has been 
developed lo get urgently required inlormalion 
into ihe* held quickly. Under this system, inloi- 
maiion at looting Might salely, hazards to per- 
sonnel, equipment damage, anciatt system oi 
component lailuio, oi grounding ol aircraft is 
transmitted lo concerned activities by naval 
message and i he v immediately incorporate il 
into ihe allected manual. RACN must be 
entered wiihm two woiking days ol iccoipl and 
routine changes aie to be incorporated within 
live working da.s Return the second part ol the 
( I ( (o wmr central hhiarv within these lime 
limits 

! I I II K-hPUHRH IIM.S 

I here aix two broad catogonos ol lellei-lvpe 
diie'clues One category is used to pass out 
k J ii ik a I m loi mat ion and includes Bullet ms and 
(luniks Ihesc aie lechnical Directives. Ihe 
i>ihei cate'L-i'i v peitams m pohev and administia 
turn procedures Ihe Instructions and Notices 
which have puvmush been described, make up 
'hi* wiioi'Mv Muse iwo lorms ol IctteMvpe 
diuc!t\c^ disvu-.^ed in ihe following 

IMi.i 1 rapl. 
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Technical Directives 

The Technical Directive System controls and 
issues all technical directives, such as those 
which direct you to perform modifications and 
onetime inspections of ground support equip- 
ment as well as of aircraft and other aeronautical 
equipment. Therefore, the Technical Directive 
System is an important element in the programs 
you use to maintain equipment in alafe/and cur- 
rent state of operational and material readi- 
ness. ' 

This system provides for two types of 
technical directives. The difference between the 
two is the method of their dissemination. The 
two types are Formal (letter-type) and Interim 
(message-type). As opposed to the manuals we 
have discussed, they are both considered as 
letter-type publications. They contain technical 
instructions or information which cannot be 
disseminated by revisions or changes to technical 
manuals. However, technical directives often re- 
quire you to change or revise the applicable 
technical manual, along with performing the 
directed modification of equipment. 

A Formal Technical Directive is issued as a 
Change, or as an amendment or revision to a 
Change and is disseminated by mail. A 
"change" as used here, is a direction to ac- 
complish and record a modification to support 
equipment, aircraft and related equipment. 

A Bulletin is a message-type document com- 
prised of instructions and information which 
directs a one-time inspection for a given condi- 
tion. It specifies what action is to be taken if the 
given condition is found or not found. Some 
bulletins may contain instructions for corrective 
action but bulletins will not authorize anv 
change to the material or configuration oi the 
equipment involved. 

An Interim Technical Directive is either a 
Change or a Bulletin, or an amendment or rev * 
sion of a Change or Bulletin. In order to get to 
the concerned activities quickly, it is sent as a 
message. The Interim Technical Directive is onlv 
used when it is necessary to inspect or correct a 
safety or operational condition which is too im- 
portant to risk waiting for a Formal Directive 



Each Interim Change is followed up by a 
Formal Change directive which has the same 
number as the Interim Directive and which 
replaces it. Interim Bulletins, however, are not 
superseded by Formal Bulletins. 

Sometimes a Change or Bulletin is not the 
answer to a problem, and it is necessary to 
amend or revise a Technical Directive. An 
Amendment is used to do this. It is a document 
comprised of information which clarifies, cor- 
rects, adds to, deletes from, makes minor 
changes in requirements to, or cancels the ex- 
isting directive. Notice that an Amendment 
modifies another publication, while Changes 
and Bulletins direct specific operations on equip- 
ment. An Amendment is only a supplement to 
the existing directive and not a complete direc- 
tive in itself. A maximum of three amendments 
ma> be applied to any Technical Directive (TD), 
each remaining in effect until rescinded or 
superseded by a Revision. If the Technical 
Directive needs more changes, a Revision must 
be issued. 

A Revision is a completely new edition of an 
existing Technical Directive (TD). It supersedes 
the original directive and all existing Amend- 
ments. 

A rescission of a TD is its cancellation after 
all its requirements have been completed. The 
final rescission action is given in NAVSUP 
Publication 2002 (microfiche). 

Cancellation of a TD is the process b> which 
a TD is removed when it is determined that it 
should not be incorporated. When ihis is deter- 
mined, an Amendment is issued to cancel the 
TD 

C hanges and Bulletins are automatically 
distributed to all activities on the appropriate 
distribution list. 

The title of a Change or Bulletin for support 
equipment consists of three parts. Part one is the 
term "Support Equipment,'* part two, the word 
or words "Change/' "Interim Change/* or 
Interim Bulletin," anJ part three, the sequen 
tial number. When applicable, the terms 
"Rev. A/' "Amendment 1," rk , follow the 
basic directive title 



ERIC 



3-22 



Chapter 3— PUBLICATIONS 



Changes are classified by various "action 11 
categories. Bulletins may also be assigned an ac- 
tion classification, but it is not mandatory. The 
assigned action category tells you the priority for 
compliance with the directive. 

The category "Immediate Action' 1 is as- 
signed to directives which are issued to correct 
unsafe conditions, which if not corrected would 
probably result in fatal or serious injury to per- 
sonnel, or extensive damage or destruction of 
property. Immediate Action directives take un- 
safe equipment out ot service until the directive 
has been compiled with. In some cases action 
may be deferred up to 120 days (see Table 3-4). 
Immediate Action directives are identified by a 
border of black X's on the cover page, broken at 
the top center of the page by the words "IM- 
MEDIATE ACTION," printed in black. 

The category "Urgent Action" is assigned to 
directives which are used to correct unsafe 



conditions which could result in personnel injur v 
or property damage. This categor> ot directive o 
identified by the words "URGENT ACTION 
printed in black ink at the top o! the first pagt 
and a border of black diagonal lines, like the 
slash line on a typewriter, around the w o\.- # 
page. 

You must comply, with an I ruen; A*.:«on 
Directive not later than ihc next regular Is 
scheduled rework or overhaul ot t he equipment 
If the equipment does not hau a regular 
overhaul schedule, compK with iK* Jire^nvt 
within 18 months 

Routine AcMon directives are i^ued Alien 
there are deficiencies which c ould become * 
hazard through prolonged usage oi have an 
adverse effect on the operational lite or general 
use of equipment. Complv wiih routine action 
directives not later than the next 'eiiwla'lv 



Tabic 3-4.— Technical directives priori!) $>stem 



Action 
classification 


I v pe 
directive 


Si'uatior 


i in nu\l Mtc 


Interim 

o: 
\ ormai 


Ts, 1 ot the equipment INVOl \ 1 S i,m } t» 
afteeted component or svsu»m i»- m* r m i 
or emergency, operation 


I se ot the equipment !X)I S IW ()| \ 
used the aJlected iwOinpone'M o* nw.-- 
i.i either normal ot emergent operahoi 


l 

i 

I Interim 

I rgert 


Iseol the equipment INVOIA'I S use »' tp 
a! teeted components or sv stein in 'mpi 
or emergency operation 



I ^»nn i! 



l\e ot the equipment DOi S \Ol IN\ ()I \ 
use ot the afteeted component of s. nU m 
in either normal or emergen* \ * . p c t i f ^ ■ 

\nv 



Rotitm. 



i ormai 



\nv 
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scheduled overhaul or rework, or for equipment 
not reworked or overhauled on a scheduled 
basis, nor later than 18 months after issuance of 
the directive. If, however, accomplishment of 
the work requires depot level maintenance 
capability, and the required action will senousl> 
interfere with operational commitments or 
schedules, you may defer compliance. Routine 
Action directives are identified by the words 
"ROUTINE ACTION" printed in black capital 
letters at the top center of the cover page and no 
border symbols are used. Table 3-4 illustrates the 
technical directives priority system just dc- 
senbed. 

A Record Purpose category is assigned to a 
technical directive which describes modification 
that has been completely incorporated by the 
contractor before acceptance of the equipment 
by the Navy. This category of technical direc- 
tives merely documents the action for config- 
uration management purposes. Consequently, 
compliance is not required. They are identified 
by the words "RECORD PURPOSES" printed 
m blaek capital letters at 'he top center of the 
cover page. 



Th( HMCAL PUBLICATIONS 
LIBRARY 

A Teehnieal Publications Library (7 PL) is 
maintained in each aircraft maintenance depart- 
ment. Management df the TPL is a function o! 
the QA division. The TPL personnel determine 
%shat technical manuals are icquircd to support 
ihe maintenance organization. The> receive, 
distribute, and control these manuals, as well as 
ensuring that changes are entered for updating 
manuals distributed throughout the mainte- 
nance organization. 

As an AS you will be more concerned with 
(he Dispersed Librar> which is the library that is 
in vour division. At one time or another you will 
probabl) be assigned as the publications PO and 
be responsible to your supervisor for all publica- 
tions in the division. When assigned as publica- 
tions PO, one of the lirst things you should do is 
go u vour central TPI (in Qa) and spend some 
time with the A/ charged with maintaining it so 
vou mas obtain a good understanding ot the 
operation ot a hhrarv 
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TECHNICAL PI BLICA I IONs 
HUM, AND STORAGL 

NAVAIR technical manuals and diu\tiu 
are drilled with live distinctive holes ihrc c laige 
and two small. The three large holes til the piM 
of the special NAVAIR publication binders I Ik 
two small holes are provided lo pet'iui use of 
standard three-ring loos*. leal buu'cr* Hinder 
storage provides a uniform means ot pirating 
as well as controlling the storage o! loose 
documents. The NAVAIR binders aie available 
in two- and three-inch sizes National Stoek 
Numbers for these binders are 

2" Binder- 7510-00-889-351^ DMo'uinon 
C ode 9Q 

3" Binder 75 1 0-00-889 -^520 I)i>!nbuiion 
Code 9Q 

Each manual directive received >hould be 
placed in one of these bindeis which has a vins! 
envelope spline into which an identification strip 
is inserted. This strip should identify, the 
manual/directive number and title. More than 
one manual/directive may be placed in the same 
binder (depending on thickness). In this case, the 
number of the directives in the binder should ap- 
pear in the spline window or the inclusive 
numbers, such as NAVAIR 5200-5212. Publica- 
tions that are used often should be tiled one tu a 
binder. Commercial manuals that have been 
assigned NAVAIR numbers -'re filed along with 
NAVAIR manuals. Those commercial manual <> 
without NAVAIR numbers should be hied in a 
separate file. The binders should he placed on 
shelves so that the manuals are arranged in 
dphanumenc order bv publication number. 

In a similar manner, MIARS cartridges arc 
arranged in alphanumeric order bv can ridge 
number sequence and stored in an appropriate 
storage cabinet or container with llic eaitudge 
end label readil> visible. I etter-lvpc Jncetoc 
should be filed in individual binder . Humeri 
cally. Therefore, there should be binder, lor 
changes and binders t or bulletin ^ 

Miscellaneous publication . aKu slumid be 
filed in looseleaf binders I wo \aval Warfare 
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Publication Library (NWPL) cards should be 
prepared for each publication regardless of type 
and filed*tn record card files. You should have 
one card index by NA VAIR number and one by 
model or part number as a cross-reference for all 
publications. 



MAINTENANCE INFORMATION 
AUTOMATIC RETRIEVAL SYSTEM 
(MIARS) 

The Maintenance Information Automated 
Retrieval System, hereafter referred to as 
MIARS, projects and prints out information 
from maintenance manuals which is contained 
on 16mm microfilm cartridges. 




227.97 

Figure 3-12.--AR-150A reader-printer 



To you, the technician who maintains GSE 
and on whom its safety depends, the delay be- 
tween the time a technical manual change is is- 
sued and the time that change is translated into a 
repair is DANGER TIME in which naval per- 
sonnel and equipment are exposed to possible in- 
jury or destruction. Any method that shortens 
or eliminates this DANGER TIME is a way to 
increase safety. 

MIARS provides the aviation maintenance 
man with required technical information in a 
more efficient way than was possible with con- 
ventional printed manuals. This new system 
means fast access to up-to-date, accurate, 
technical information, and you no longer have 
to lug heavy paper manuals to your working 
area. All you handle is a 4-inch square cartridge 
in which the roll of microfilm is encased. Each 
MIARS cartridge contains approximately 2700 
pages of information. The reader-printer (figure 
3-12), on which the microfilm page can be 




227.98 

Fifiiire 3-13.— AR-I51A portable reader. 
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displayed is near your work Mte, where 1 1 *> 
automatic retrieval s>stem is read> to use and its 
printer can make copies of those pages vou re 
quire for the job at hand. 

In addition to cartndgesol microfilm Ml ARS 
requires two basic pieces of hardware. The 



AR-150A reader-printer (figure 3-12) and the 
smaller AR-151 A (figure 3-13) portable readers. 
The reader-printers have a keyboard for finding 
microfilm pages and a printer whieh can make 
up to seven copies of a microfilm frame. The 
portable readers are basic projectors that 
magnif> and display microfilm information. 
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AVIATION SUPPLY SYSTEM 



You have otten heard that "The only pcrina- 
ncnl thing in suppl> i* change/* This statement 
may be slightly exaggerated, but at times it 
sounds quite true. The important thing to 
remember is that changes in supply procedures 
are necessary to keep pace with the changing 
maintenance concepts of the modern Na\y. Nev* 
systems and equipment are constantly under 
development in today's Navy. Therefore, new 
systems and procedures are being developed in 
the Navy supply system to ensure that supphc> 
and materials are available in the right quan- 
tities, at \he_nght place, and at the right time. 

The primary objective of the Na\> supplv 
system is to achieve a balance between the sup 
ply of materials and the material requirements ut 
t he Department of the Navy. The aviation sup 
ply system must achieve this objective lor the 
aeronautical material segment. It must be em- 
phasized at this point that the aviation supply 
system is not separate and distinct, but is a seg- 
ment of the integrated Navy supply system. I In 
procedures and organ./dtion in tin* chapter arc 
appropriate to the aviation segment and arc fu 
quently equally appropriate to other segment * ut 
the supply system. 

One ol your tasks as an Aviation Support 
Equipment Technician (AS) is to ensure thai 
needed material is available to complete work 
assignments. To ensure that this material is 
available you must work closely with supply per 
sonnel. To do this, you must have a working 
knowledge ol the supply system and its apphca 
now to the maintenance ol support equipment 

II you, an Aviation Support I quiprneni 
Technician, are to advance to third or second 
class petty ol liter, you must become more in 
volved in the details ot rendering material sup 
port tor the completion ot tin job li ^ .! 
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requirement that you develop tact, job 
knowledge and a "team" attitude to get the best 
possible supply support to complete your shop 
mission. 

ORGANIZATION AND FUNCTION 
OF NAV\ SUPPLY 

lo better understand the relationship of the 
Naval Supply Systems Command to the aviation 
supply system, you should review how the Navy 
supply system was developed. 

In 1921 the Bureau of Aeronautics (BuAer) 
came into being and assumed the responsibility 
ol procuring aircraft and aircraft engines. The 
responsibility for procuring spare parts and 
other aeronautical material remained with the 
Naval Aircraft factory, located in Philadelphia, 
and which until 1941 was the aviation supply 
center of the Navy. 

I he Aviation Supply Office (ASO) was 
established, in 1941 under the technical control 
of BuAer ,and the management control of the 
Bureau ol Supplies and Accounts. The functions 
iverc the procurement, custody, and issuance ol 
aeronautical spare parts and technical material. 
I his is essentially the lunetion ol ASO today 
under the technical control ol the Naval Air 
Systems C ommand (NA\ AIR) Management 
control ol ASO is under the Naval Supply 
Systems C ommand 

I he Commander, Naval Supply Systems 
( ommand, is usuallv a uar admiral appointed 
by the President tor a term ol 4 vears with the 
aclv ice and consent ot the Senate He works \sith 
the delegated authontv or the Secrelarv ol the 
\av\ All policies and procedures ol the avia 
tion supplv organization have tlu full toret and 
eft'M ol S[ ( N \\ older- 
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RESPONSIBILITIES OF THE 
NAVAL SUPPLY SYSTEMS 
COMMAND 

The general functions of (he Na\al Suppl> 
System Command include several areas which 
may not apply (o the AS. Listed below are some 
of the more important general functions of the 
Naval Supply Systems Command: 

I. Supervises the procurement receipt, 
custody, warehousing, and nsuance of Na\y 
supplies and materials, exclusive of ammunition, 
projectiles, mines, explosives, and medical sup 
plie«j. 

Jl. Supervises and directs the operation of 
trie supply phases of the Navy supply system and 
administers the redistribution program of excess 
.personal property within the Department of 
Defense and the sale of Navy surplus property . 

3. Authorizes and supervises the trans- 
portation of Navy property. 

4. Prepares budget estimates and ad 
ministers funds for the suppl> distribution 
system. 

5. Renders an annual report to the Con- 
gress of money value of supplies on hand ai the 
various stations at the beginning of each fiscal 
year, the disposition thereof, purchase and ex- 
penditure of supplies for the year, and balance 
on hand. 

6. Coordinates (cooperation toward a goal) 
the compilation and arranges for the printing ot 
the Catalogs on Navy Material. 

Some additional functions ot the Navy Sup 
ply Systems Command that aie of interest to AS 
personnel are the general functions of the Avia- 
tion Supply Office (ASO) The ASO is the 
primary Navy Inventory Control Point (ICP) 
that is responsible for material support of the 
Naval Aviation Maintenance Control Program, 
with respect to technical aviation material 
Technical aviation material are items such as 
spare parts for aircraft, engines, avionics, elec 
tncal, accessories, safety equipment, and 
ground support equipment The Aviation Sup 
ply Office has the responsibility tor the 
budgeting, funding, procurement, disposal and 
transfer of equipment within the Na\al Aviation 
Maintenance Program 

O 
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APPROPRIATIONS 

At one lime or another, vou mas have had 
the frustrating experience ot not being able to 
draw from supply some item needed immedi 
ately. The usual reason given is. 4i We do not 
have any money left/' Obviously, the Navy 
operates with limited funds. "I his section and the 
following section, titled "Operating Budgets/' 
are presented to help you better understand how 
money can be available for operating expenses 

The main money pool of the government is 
the General Fund ot the Treasury, f unds come 
into the General Fund from such sources as in- 
come taxes, import-export taxes, etc. The. only 
way for money to be expended from the General 
Fund is by congressional action, which has to be 
approved by the President. A congressional bill 
which includes spending ot funds from the 
General Fund is called an appropriation. 

An estimate Oi the amount of money re- 
quired for the operation of the Defense Depart- 
ment during a given fiscal year is prepared by the 
Department of Defense before the beginning of 
the fiscal year. The Congress studies the pro- 
posed budget in the light of world affans, the 
current domestic economy, and such other con- 
siderations as they see fit. Congress may increase 
the amount requested, decrease it, or pass it a> 
is. After presidential action i-» completed, the 
money is made available to the Department ot 
Defense to be spent dining a specified vear. Fhis 
is known as an * annual" or "one year" ap- 
propriation 

Congress and the President mav also ap- 
prove ''no-year" appropriations tor special pro- 
jects such as large construction programs over 
an unspecified length ot lime 

Another lorm ol appropriation is the 
"multiple-year" appropriation 1 01 projects 
which will W completed m a prcJiUabk length 
ot time An example oi the use ot tins i\ pe ot 
appropriation is the nionev appropriated to 
cover the expenses ot the NROK college pro- 
grams lor the next tour \ears 

I he appropriation w Inch atfects vou most i , 
I he ' \ ur rent -> ear* ' appropr tut ion \ttei the 
appropriation expenditure authorization is re 
iviied m flu Department ^\ Detuw. if ^ pin- 
rated among the setvue^ a 1 a percentage ot their 
previouslv >ubtniUed hudi f et i^mutfes f he 
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"Saw's share in pioiated ainoiiu the various 
sWcnis commands and bureaus in essential!) the 
same inannei, thai h, as a percentage ol then 
estimated requuements lot the coming tisca! 
veai I lie moiiev to he spent lot naval aviation is 
made available to \\\ \|R Here, part ol tin 
monev is given to \S() ro hu\ aviation spare 
paiu (support equipment part, included) based 
on past use laU- and needed lor the eonung 
war I hese spaie parts are ttnnished to \our ac- 
nvif\ at no coo. >;ike then Usage had heen an- 
MupaLed and llu Hems paid lor in advance I he 
amount from which monev was spent to bus 
J hese Hems is known a^ flu \ppiopi uition Pur 
Jiase \wOun! ( \P \) 

on KAIIV. IU IX. I !s 

\ppioved operating budgets toi naval avia 
(ion ale authorized In \ W \IR to voui activitv 
to >peikl a ceitain amount of monev during a 
given length ot nine tor specified purposes I. set 
activities are shore commands, which opeiate 
aircraft, and the maiot an t\pe commands 

Operating funds are given In NAVMR 
through the operating budget to stations, lework 
facilities and other like activities who operate 
and maintain aiuratf and lelated equipment 
Departments within these organizations nor- 
malh submit then depaMmeni budget to the sta 
lion comptroller who reviews and combines the 
diMeieni department budgets mto a reeom 
maided station budget I he senior \S in vour 
shop tuav he called upon to assist m tin rushing a 
ualiMic estimate ot duision operating expenses 
and tonne needs whiji 'he department head 
mav u »e in preparing. r Jie department budgets 

I he norma! avuioon operating lunds lor 
squadrons and mi ^ ,0111c trom their t\pe com- 
mander* a- an Operating large! (OPIAR) 
Routine operanriL funds tor other than aviation 
expense- are absorbed In ? hen parent dup or 
st inon 

OPI R \ 1 INC. I \KM Is 

\n t MM \K .t ^Liiniul . .ii mare winch ilk 
or vpe viiiiunander iliocan^ roi the hnanune 
a a. rat' opcraMie . dunne a uiven period 
o» 'imp, OP I \R, a T v 1. in. I quarterlv and mi 

1 '0'lJ ?IOH n U K |s Mk d OPI \R 



revolt to the control ot the l\pe uMiunaiidei as 
each new OPIAR is authonzed I vpe com 
manders provide ( )P I ARs to squadrons, units, 
and ships under (hen operational c .trol, 
whethei 01 not the user activitv is based ashou 
I here au several dillorent tvpes ol OP I ARn 
issued In the an tvpe com:,iandeis tor aviation 
purposes Ol these luikis, the most important to 
vou aie the aircraft maintenance funds I he 
lunds are dismissed hriellv in the following 
paragraphs 

Aircraft maintenance tunds are provided to 
Organizational and Intel mediate maintenance 
activities to luianee the cost ol vanous >upplies 
and materials lor aviation nnunieiiaikt I hese 
lunds hnanee the lollowino 

1 Repair pails, eommon hardware, 
lubi nants, cleaning agents, cutting compounds, 
metals, and other materials incorporated into or 
expended in the performance ot aviation 
maintenance ol aircraft, engines, aeronautical 
components and subassemblies, and \aw 
maintenance of ground support equipment. 

2 fuels and lubricants consumed bv an 
craft engines 111 the performance ot complete 
section repairs. 

3 luel and lubricants consumed in ground 
support equipment. 

4 Satelv flight dc\k shoes used in 
maintenance work centers and with around sup- 
port equipment. 

^ Preexperuled, consumable maintenance 
material 

6 Replacement or expendable and <ou 
sumable items 

AIRCRAFI MAIN I I.NAM I 
MATKRIAI. RLADINKSS I IS I 
(AMMRI ) PROGRAM 

I 01 effective management ot all k\eN o| an 
cratt maintenance, a single unified overall pro 
gram is nevessarv Such a program exisis Ir k 
v ailed the A u era! I Maintenance Mater sal 
Readiness I 1st Program or WIMRI I his pro 
mam involves over 20, (KM) aiu»alt mamienanc> 
support equipment line items Ihe^c Hems au 
used throughout the \a v v hv a» u 1 a M 
maintenance activities WIMRI ai o noojve 
the man\ -hip and ha c loadim 1 » 'n^'Mahon, 
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and the requirements for airframe configura- 
tions, power plants, and avionics systems 
AMMRL has as its objective the data and m-use 
asset information concerning Ground Support 
Equipment (GSE). This data can be used by 
>our supervisor for the following purposes. 

1. To establish allowance requirements tor 
GSE at the intermediate or organizational 
maintenance activities. 

2. \o redistribute m-use assets 

3. ' To establish a base foi GSL budget re 
quiremc's, 

4. To evaluate material readiness 
Ground Support Kquipment (GSE) 

GSE includes all equipment on the ground to 
make ? weapons system (in aircraft), support 
system, subsystem, or end item of equipment 
operational for its proper use. This also includes 
all equipment required to. install, launch, arrest, 
inspect, test, adjust, calibrate, assemble, 
disassemble, handle, transport, safeguard, store, 
service, repair, overhaul, maintain, or operate 
the system, subsystem, end item, or component 

Application Data for Material 
Readiness List < ADMRI ) 

I he ADMRI consists of uata specilymg the 
requirements tor each item of GSE as applied 
against intermediate and/or organizational levei 
ot maintenance and selected ranges lor each type 
ol aircraft, engine, and avionics system These 
data are stored m computers and used to develop 
intermediate Materia! Readiness I Ms (IMRI si 

Individual Material Readiness 
i ist (IMRI) 

[he 1MR1 is a uombmed) listing ot GSI 
that is required hv an activitv to perform its 
assigned maintenance function, it is maintained 
bv that acMvitv reporting all on hand assets a- 
thev arc received, inventoried, and tiansterred 
It isextrernelv important that these transaction, 
about IMRI Hems he reported as thev occur 



Accountable Item 

The term accountable item applies to all GSE 
assigned report code "R." Report code R is 
assigned to all repairable Intermediate Material 
Readiness List (IMRL) items ol GSE in addition 
to all other GSE costing $200 or more, A status 
change (gain, loss, survey) or a report code R 
item requires a tiansaction report to be filed, 
Non-repairable GSE and/or items costing less 
than $200 are assigned report code 4t C" (con- 
sumables) in IMRLs and are not repotted when 
their status changes. 

l-Acess "In-l ; se" Accountable GSK 

This includes items ol GSh which meets any 
ol the tollowing criteria- 

! An authorized IMRL item which is not 
considered to be needed m the authorized or 
allowed quantity. 

2. A quantity in possession of any aircraft 
maintenance activity which exceeds the author- 
ized IMRL quantity , or the quantity authorized 
by the Aircraft Controlling Custodian, these arc 
commands that direct the movement of aircraft. 
The following commands arc ACCs: 

a Naval Air Systems Command 
h Commander Naval Air Allan- 
tic Pacific 
^ C hief of Naval Air Reserves 
d Chief of Naval Ah Framing 

l <\nv on-hand quantity ol GSF which has 
been deleted Irom the activity's present IMRI 

Alternate Horn 

\s used m this seeuon. an alternate Hem is an 
interchangeable or substitute lor the desire item 
» w hich in called a "prime" item in this chapter) 

VI A I KRIAI AI I ()V\ \\< I 
IXK I MKMS 

\eronautical mate! uil and equipment re 
quired tor the operation and maintenance ol an 
M*t air launched weapons, and aeronautical 
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systems are normally furnished through one or 
more of the following allowance lists. 

I Aviation Consolidated Allowance I 
(AVCAL) 

2. Coordinated Shipboard /Shoiebased 
Allowance List (COSAL/COSBAL) 

3. Individual Material Readiness I 1st 
(IMRL) 

4. NAVAIR Allowance List (AL) 

5. NAVAIR Initial Outfitting Lists (IOI ) 

6. Allowance Equipage List (ALL) 

7. Allowance Parts List (APL) 

8. Tables of Basic Allowances (TBAj 

The Aviation Supply Office (ASO) publishes 
a microfiche consolidated listing of all 
aeronautical allowance lists (ASO publication 
ARR-100, Allowance Requirements Register). 
This publication is updated quarterly and sent to 
various aviation activities by an ASO controlled 
distribution list. 

SUPPLY DEPARTMENT 
ORGANIZATION 

Material management and suppl> support re 
quires and involves a direct relationship between 
two complex operations— maintenance and sup 
ply. These operations must have a single point of 
contact for coordinating actions common to 
both operations. The success of material 
management and supply support in the In 
termediate Maintenance Activity (IMA) depends 
largely on this cooperation. Both supply and 
maintenance personnel must be familiar with the 
local organizational structure. Material Control 
Centers (MCCs) and Supply Support Centers 
(SSCs) are contact points for material and sup- 
ply matters. 

MATERIAL CONTROL FUNCTIONS 

Material control serves as the single point of 
contact within the maintenance organization lor 
conducting business with the supply organi/a 
tton. 

When an organization is in need of a compo 
nent, the production work center requesting the 
material furnishes identification of the required 
item in the form of a part number and manufac 
hirer's code from an Illustrated Parts 



Breakdown (IPB) or otlvr technical reference. 
The request is forwarded through maintenance 
control for assignment of a priority indicator 
and project code. Then the request is passed to 
material control, and forwarded to the SSC. 

I isted below are some examples of material 
support provided by Material Control in the 
cognizant organization: 

1 . Ensuring that maintenance requirements 
lor parts and material are properly forwarded to 
the SSC in a timely and continuous manner to 
keep from stopping work or grounding the air 
craft. 

2. Ensuring that parts and material re- 
ceived are expeditiously routed to applicable 
work centers and are not allowed to accumulate. 

3. Establishing delivery/pickup points for 
all material as mutually agreed to by Supply and 
Maintenance Officers. 

4. Maintaining liaison with the supporting 
SSC on maintenance material matters to ensure 
that material needs of the organization are 
satisfied. 

5. Preparing documents for materials re- 
quired for operational support of weapons 
s>stem (i.e., material chargeable to funds such as 
aviation fuel, lube oil, flight clothing, etc.) and 
material carried in SERVMART, JETMART 
(Service/Jet Market) outlets. 

6. Maintaining control, records to ensure 
the turn-in of defective components within 
established time frames, 

Some functions which apply only to the in 
termediate level of maintenance arc listed in the 
following paragraphs. 

intermediate Level 

An Administrative Screening Unit has been 
established in Material Control for intermediate 
maintenance activities This screening unit does 
the following' 

1. Positively identifies material and deter- 
mines if it is within the repair capability of the 
Aircraft Intermediate Maintenance Department 

2, I nsures that all required documentation 
is affixed to the component (ic, logs, rcvords, 
VIDS MM , etc ) 
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J Notifies maintenance production con- 
trol thai defective components tune been receiv- 
ed tor scheduling into the AIMD. 

4 Transfers the detective components to 
the appropriate work center when directed by 
maintenance production control. 

MI components icceived in the AIMD 
material control receive screening to determine 
whether the item is within the check, test, or 
repait capability o! the AIMD. Asa result of this 
screening, components requiring maintenance in 
the AIMD are reported to maintenance/ produc- 
tion control as "Reads For Induction". Items 
beyond A1MD\ ability to correct are returned 
to the Supply Support Center vvuh appropriate 
recommendations tor disposition. When the 
work in the AIMD has been completed, the com- 
ponents, together with required records, are 
returned to Material Control for appropriate 
routing . 

Organizational Level 

In addition to the general functions, the 
material conttol work center in oigam/ational 
level activities w ill, 

1 Verily NORS (Not Operationally Ready 
SuppK) requisitions and maintenance ol current 
NORS status records. 

2 Inventoiv aircraft when they are re- 
ceived oi transferred and maintain inventor) 
records 

\\ hen components ate removed as a icsult ol 
maintenance, material control will ensure that 
the SSC is notihed to pick it up Ihese com- 
ponents must he accompanied bv record cards 
and logs, when applicable, plus a live parts 
\ IDS \l \I 

SI PPI ^ St PPORI ( IMKR 

Matntcnan. e oi gam/at ion <> have one point ol 
.ontact with the supporting supply activity I his 
single supplv contact point is the Supply Suppoi t 
( cntei (SSC ) [he SSC responds to all material 
requirements ol the maintenance organizations 
I tic SS( is jn m'rrnal organization ol the local 
supplv au \it\ l! i made up ol tvv o 



sections— the C omponent C ouuol Section and 
the Supplv Response Section, 

The amount of support piovided is depend 
ent upon the operating houts ol the 
maintenance activities that the center supports. 
II maintenance is being peiloimed 24 hours a 
day, then supplv support is available 24 houis a 
day. 

The center maintains the I ocal Repair C vde 
Asset (LRCA) formerly known as the "Rotable 
Pool." The I, RCA is a gathering place lor fre- 
quently used parts that icqinie Irequent re- 
ordering. Proper management ol the LRCA 
depends on having a realistic stock level lor 
reordering. This is the stock level at which lui- 
ther use of a part or material will likely result m 
the activity being unable to do its mission. I he 
assignment ol a low limit (point lor reordering) 
may be based on any sensible set ol standards oi 
limits, i.e., aveiage number ol daily issues per 
related (family) group. Work Unit Code(WUC); 
items with an allowance of two or less are always 
at this low limit. The use of low limits allows lor 
timely notification to Aircraft Intermediate 
Maintenance Department (AIMD) ol I RC A up- 
coming shortages and permits a potential "Not 
in Stock" (NIS) situation to be cleared up pnoi 
to the actual NIS event 

COtMPONKM COMROI 
SKCTION (CCS) 

The CCS is the section ol the Supplv Support 
Center (SSC) that \> responsible loi management 
ol repairable items CCS must account toi all 
repairables stored in the I RCA stoiage aieas, in 
the AIMD repair cycle, and in process joi ship 
incut to Designated Overhaul Points (DOPs) 
C C S is divided into the following sections 

1 Document C ontrol L nil (DC I ) 

2 I RC A Storage Unit 

V Supply Screening I nil (SSI ) 
4 Awaiting Part- I nit ( AW P) 

Document ( ontrol I nit 

Ihis unit is respotiMbk loi rhe control of 
components and then dommcN siuh ,t. 

DOC I \li \I SI SIM \S[ I his hh ,on 
tains the white c»»p\ ot I lie ! )D I mm 1 UK 
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received from the Technical Research Unit, in- 
dicating that a demand for a repairable compo- 
nent was received, but other than Expeditious 
Repairs (FXRHP). 

LXCHANGL Dbh I ILL.— This file eon- 
tains the yellow copy of the DD Form 1348, 
received from Material Deliver) Unit, indicating 
that a defective turn-in is to be received. 

INDUC TION RETURN DUL FILE.— This 
visual file contains the Visual Information 
Display System/ Maintenance Action Form 
(VIDS/MAF), Copy 2, received from the 
AIMD. This shows that a part is to be inducted 
into the AIMD. When the defective components 
are processed without an exchange ready-for- 
issue component, the Copy 2 of the VIDS/MA/ 
will show that the component has been inducted 
into the AIMD. No other copies of DD Form 
1348 are filed. 

Local Repair C>cle Assets 
(LRCA) Storage Unit 

The LRCA storage unit is responsible for the 
receipt, storage, and accountability of icpairable 
assets (components, units, and parts). LRCAs 
are part of an activity's repairable Operational 
Support Inventorv (OSI — fixed allowance) and 
are in a central location to allow for rapid issue 
to Organizational Maintenance Activity/AIMD. 
This includes returning RFI components to the 
LRCA storage area or the stock warehouse and 
sending non-RFI (equipment to be repaired) 
components to the Designated Overhaul Point 
(DOP). 

SUPPLY SCREENING UNIT (SSU).— The 
SSU also keeps a repairable control file. This file 
contains the yellow copy of the DD Form 1348 
for those requisitions for repairable items that 
could not be filled from on-station souices, such 
as LRCA, stock, quick repair, etc. This file in- 
dicates that the lequisition has been forwarded 
to Mam Supplv for off-station processing and 
that a r epairable back order has been made. 

AWAITING PAP IS UNI I (AWP).-The 
Awaiting Parts (AWP) is responsible lor receiv 
ing. storing, and controlling all AWP 
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components returned from the AIMD. This unit 
should be located adjacent to AIMD Production 
Control. The functions of the AWP unit are: 

1. To establish holding and staying areas 
for AWP components. 

2. To requisition lists with prices, maintain 
requisition files, registers, and records necessary 
to monitor (check on), follow-up, expedite 
(speed up), reconcile (re-check or adjust), and 
repoit material demands for component repairs. 

3. To maintain contact with the Supply 
Response Section (SRS) on maintenance 
material matters to ensure delivery of material 
required to repair components. 

4. To receive incoming material, match it 
to the failed component and when all required 
material is received, reinduct (arrange with the 
AIMD the return for repair) components. 

5. To continually review and follow up on 
off-station requisitions to fill AWP re- 
quirements. 

6. To set procedures to ensure that an un- 
satisfactory LRCA is reported; that AWP situa- 
tions are made known to higher authority; and 
that aid is to be received within a set period of 
time. 

7. To make recommendations on can- 
nibalization (stripping parts from one unit to 
repair another unit) of AWP components after 
joint study by both the AWP unit and produc- 
tion control. 

8. To set procedures to assign failed com- 
ponents to the next lower level of repair when 
needed. 

Suppl) Response Section (SRS) 

The Supply Response Section (SRS) prepares 
all necessary requisitions (DD Form 1348) and 
related documents required to obtain material 
for local maintenance use in direct support of 
weapon system maintenance. The maintenance 
organization verbally notifies the suppl> 
organization t hat the material is needed. When 
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the material is available locally, the time frame 
for processing and delivery is as follows: 

Priority Process/Delivery Tim e 

1-3 1 hour 

4-8 2 hours 

9-20 24 hours 

The SRS is responsible for the receipt, storage, 
and issuing of all ready-for-issue poo! com- 
ponents. It is responsible for physical delivery of 
RFI material to maintenance organizations, and 
the pickup of defective components from the 
organizational maintenance activity and delivery 
to the intermediate maintenance activity. You, 
as maintenance personnel, are not involved in 
the physical movement of material between 
organizations. 

The SRS also performs technical research in 
order to complete requisition documents and 
determine the status of outstanding requisitions 
and inform the customer about the order. 

Uniform Material Movement 

and Issue Priority System (UMMIPS) 

In this system, the priority designator is 
determined by a combination of factors. These 
factors identify the importance of the requisi- 
tioner FAD (force/activity designator) and the 
urgent FAD need or end use (indicated by an 
urgency-of-necd designator). The FAD and a 
Roman numeral I through V, is assigned by the 
Joint Chiefs of Staff (JCS), Chief of Naval 
Operations (CNO), and Navy commanders. 

Every activity is assigned one of five 
force/activity designations according to its 
military importance. The designators are shown 
in Figure 4*1 and explained as follows: 

I— COMBAT: The highest order of military 
importance. This designator is not normally 
used in peacetime unless approved by the Presi- 
dent or the Joint Chiefs of Staff. 

II— POSITIONED: United States combat, 
combat ready, and direct combat support forces 
deployed outside Continental United States 



Force/ 
Activity 
Designator 


A 

Unable 
to 

perform 


B 

Impairs 
capability 


C 

Routine 

1 x V/ V4 III Iv 


1 

Combat 


1 


4 


11 


11 

Positioned 


2 


5 


12 


III 

Ready 


3 


6 


13 


IV 
Reserve 

and 
support 


7 


9 


14 


V 

Others 


8 


10 


15 



Figure 4-1.— Priority Number Chart, 



(CONUS) in specific theaters or areas designated 
by the Joint Chiefs of Staff, and those CONUS 
forces being maintained in a state of combat 
readiness for immediate (within 24 hours) 
deployment or employment. 

III— READY: All other United States com- 
bat ready and direct combat ready and direct 
combat support forces outside CONUS not in- 
cluded under designator IL 

IV— RESERVE AND SUPPORT: U.S. ac- 
tive and selected reserve forces planned for 
employment in support of approved joint war 
plans. This category includes training units and 
units in training for scheduled deployment. 

V— OTHERS: All units not otherwise 
assigned, including administrative/staff type 
units. 

The Force/Activity Designator is prepared 
according to the urgency of a requirement in 
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order to determine the pnoritv to be assigned to 
requisitions. For example, F AD II activities can 
submit priority 2, 5, or 12 requisitions for 
material, depending on the urgency of the re 
quirement to mission readiness, while FAD III 
activities submit priority 3, 6, or 13 requisitions 
for corresponding requirements. 

The priority assigned o individual material 
requisitions is assigned by maintenance control 
in accordance with the military importance and 
the irgency of need of the item. Abuse of the 
priority system minimizes the effort that the sup- 
ply system can devote to units directly involved 
in combat. Instructions for the assignment of 
FADs are promulgated by OPNAVINST 4614. 1 
(Series) and are implemented by Fleet Com- 
mander and Support Commander instructions. 

The urgency-of-need designator (an 
alphabetical A, B, or C) is determined by 
maintenance control in the requisitioning ac- 
tivity, with certain exceptions. These two factors 
(FAD and urgency-of-need) enable the requisi- 
tioning activity to determine the UMMIPS 
priority designator (arabic numeral). 



MATERIAL IDENTIFICATION 

Aviation Support Equipment personnel 
work closely with the aviation storekeepers in 
keeping GSE in an "up" status. In order to ob- 
tain replacement parts as rapidly as possible, you 
must know how to determine the source of sup- 
ply of different items. For example, you may 
waste many hours in trying to trace a supply item 
before you find out that the item can be 
manufactured within your own activity. Also, it 
is important to know the correct part number 
and stock number used to requisition items from 
supply. 

In DOD, the cataloging system uses one 
name and number per item for all government 
supply items. When >ou request material, you 
should always use supply terms. 

NATIONAL STOCK NUMBERS 

Prior to 1952, each of the services had its 
own numbering system for identifying, catalog 
ing, stocking, and issuing items of military sup 
ply. It was common for one service to be 



negotiating on the open market for an item held 
in surplus by another service under its own stOLk 
number. This confusion resulted in the Military 
Standard Requisitioning and Issue Procedure 
(MILSTRIP) in 195? of the Defense Cataloging 
Standardization Act. 

Implementing the Defense Cataloging Stand- 
ardization Act has reduced the duplication of 
items among the services by providing for one 
stock number for each item, regardless of how it 
is or was used by the using activity. 

The standardized numbering system was in- 
tended to create and improve standardization of 
items of military supply in servicewide use and 
reduce excess inventories, which, for the most 
part, were caused by lack of standardization. 
Also, reducing inventories saved money by 
reducing the time material stayed on the shelf. 
Less items had a chance to become obsolete. 

Originally these stock numbers were known 
as Federal Stock Numbers (FSN), but were 
changed to National Stock Numbers (NSN) in 
1974 in order to comply with item identification 
requirements of the Status of Forces Agreement 
of the NATO members. 

NOTE: While this chapter applies only to the 
military, you should know that the national 
stock numbering system is the prime numbering 
system for all federal agencies. 

Types of Stock Numbers 

In the Navy, ASO uses National Stock 
Numbers with prefixes composed of 1, 2, or 3 
symbols, and suffixes composed of 2 characters 
which may be all letters or a combination of let- 
ters and numbers. When the prefixes and suf- 
fixes are used, the stock number becomes a Cod- 
ed National Stock Number, such as shown in 
figure 4-2. 

When the first prefix symbol is used, it 
designates the command or office having control 
or cognizance of a particular item. Some of the 
more common cognizance symbols, together 
with the type material controlled and the cogni- 
zant command or office, are listed in figure 4-3. 
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2 RHF 1 560-1 23-00-4567-BF 



2R 



H 



F 



1560 



00-123-4567 



BF 

t 



Special Material Identification 
Code (SMIC) 



L National Item Identification Number (NUN) 
^Federal Supply Classification Code (FSC) 
^Material Condition Code* 



^Material Control Code 
L Cognizance Symbol 



*These codes will not appear in the Federa 
Stock Catalog; they are used only for 
material turn-in. 



Figure 4-2.— Breakdown of a Coded National Stock Number. 



You will find many variations of coded stock 
numbers in field maintenance work. These 
variations indicate material management respon- 
sibilities for the item; fU*g certain items as 
recoverable, consumable, CLAMP (high usage) 
etc.; identify the condition of the material if ii is 
not ready for issue. 

Because the variety of codes is so extensive 
and the trend to single service management of 
items has caused so many changes in recent 
years, a list of codes that might be prefixed or 
suffixed to a stock number would not be ap- 
propriate for this manual. The primary things to 
keep in mind are that the basic stock number, 
consisting of four groups of numerals, identifies 
the item from a technical point of view, and that 
the other codes identify material management 
characteristics. 

Material Control Codes 

Material control codes divide inventories 
into segments with similar demand, repair* 
ability, or other characteristics. For example, 
some material control codes are either fast or 
slow moving, while others are to be repaired 
either at the intermediate or depot level of 
maintenance. Management techniques peculiar 
to various items of material can be easily 
recognized at all levels of responsibility by this 



code. In figure 4-4, the stock number example, 
material control code H designates the item as 
repairable, subject to scheduled overhaul at 
designated Navy rework facilities or commercial 
overhaul. All defective repairable material must 
be returned to supply for subsequent overhaul 
upon receipt of a replacement item. Other 
material control codes used with aeronautical 
material are listed in figure 4-4. 

Material Condition Codes 

Material condition codes classify material ac- 
cording to ready for issue and use, or action 
under way to change the status of material. For 
example, one material condition code indicates 
that a particular item is serviceable and ready lor 
issue. If, after issue from the supply system and 
through use, this item becomes unserviceable, its 
code is changed to reflect the requirement for 
repair or overhaul. Upon completion of rework 
or repair, the material condition code is changed 
to show that the item is once again serviceable 
and ready for issue. There are presently 13 dif- 
ferent condition codes, indicated by letters A 
through N (less I), which m~y be assigned to 
Navy material. Since these codes apply to 
specific quantities of material, they do not ap- 
pear in stock catalogs. 
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Cogni- 
zance 
symbol 


Cognizant inventory 
manager 


Stores 
at-Louni 


Technical 

i en pvjiio iu 1 1 1 1 y 


DeflMti * 


01 


Naval Publications and 
Forms Center, Phila- 
delphia 


None 


Navy Publications and 
Printing Service 


PuWk a*- - 


11 


Naval Publications and 
Forms Center, Phila- 
delphia. 


NSA 


Navy Publications and 
Printing Service 


F •! m> 


IN 


Navy Electronic Supply 
Office 


NSA^ 


Vario systems 
comr, 1s 


Electronic a**' . * - x * 
repair parts 


1R 


Navy Aviation Supply 
Office 


NSA 


Naval Air Systems 
Command 


Aeronautical, ph t ^i.tih. 
and meteorological ma'* - 
rial (consumable i ex- 
pense tvpe material 


1W 


Navy Fuel Supply 
Office 


NSA 


Naval Supply Systems 
Command 


Bulk and drun^ied \ \ i 
petroleun. fueis, K:.k 
lubricating oils, tnilk Ar\ 
cleaning solvents, cali- 
brating fluids \±i I c rr - 
sion preventives, neu a: « 
used drums and mis< 
laneous petroleum itMn,<- 


2R 


Navy Aviation Supply 
Office 


A PA 


Naval Air Systems 
Command 


Aeronautual. |jln»t >^i<q f . 
and meteorological hut* 
rial (repairable >r 
vestment type mat*-: : i. 


2 V 


Naval Air Systems 
Command 


A PA 


Naval Air Systems 
Command 


Photographic. m»-t* i - 
logical, and aei «'.a*r\ - 
supp< >rt e juipme! * 


8R 


Naval Air Systems 
Command 


APA 


Naval Air Systems 
Command 


Major a<*r -nautu a. - 
terns and Mqutpm- 4 ' 


9Z 


Navy Fleet Material 
Support Office 


NSA 


Various bureaus and 
commands 


Navy owned <t> k - 
defense »n iu^ f - * 
material 



Figure 4-3.— Cognlxanc* Symbols. 
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Code 


Definition 


A 


Field activity control— Items on which pnntirmoii<i r>onfrQii7oH .f am in „ fln j nri[ ._ 
* j ^ v * w * \j 1 1 wiikvii ^uimnuvuo ^.-"liw <% i k // y\ ncixi inventory is 

not exercised. 


D 


ReDairable lOCallV — CanablP Of hpino* ron3iroH H*r tiainrr i/>fiviha0 tu„.„ 
i fc* • * t*^^ ^ ivv^aiijr vajjauic ui ucillg l cp<AU cU UV U3Ulg aCtlVllieS OF tlieir 

immediate supporting activity., 


F 


Fast*— Hi£h svstem nuantitv dpmand 


G 


Repairabies with unit price of $1,000 or more— Material qubipct tn 
special transaction reporting from acquisition to final disposition. 


K 


Repairabies other than G, X, or Q, -Capable of being repaired by depot mainte- 
nance activities. 


J 


Consumables with unit price of $1,000 or more— Material subject to 
Special transaction reoortiner from armii<?itinn tn final Hionnoiimn 


M 


Medium— Medium system quantity demand. 


W 


Repairable items with unit price of less than $1,000. 


R 


Insurance-Essential item with unpredictable demand, long lead time, and 
difficult to procure 


S 


Slow— Low system quantity demand. 


X 


Special Program-Currently assigned to all accountable cognizance ?,R and 
2V ground support equipment. 



Plgur* 4-4,— Material Control Codes. 



STANDARDIZATION OF 
ITEM NOMENCLATURE 

The assignment of names of stock items is as 
important as the assignment of National Stock 
Numbers. When items are inducted into the sup- 
ply systeut, official government nomenclature 
must be assigned. Often this item title plus addi- 
tional descriptive data differs from items 
previously used. If you have trouble in locating a 
familiar item in the catalog, it is possible that the 
title has been changed to a more general usage. 
Foi instance, a "swab" is found listed as a small 
stick with a tiny wad of cotton on one end, and 
is used by the Medical Department. In order to 
clean the decks it becomes necessary to think of 
another name for "swab." Now, "mops" are 



found listed, together with the correct National 
Stock Number. Other examples are as follows: 
"Ceilometer" becomes "Projector, Cloud 
Height"; "Zipper" has become "Fastener, Slide 
Interlocking," etc. 

MATERIAL IDENTIFICATION AIDS 

There may be times when a part or some 
technical material is needed and the stock 
number is not known. At other times some 
material may be on hand and it cannot be 
positively identified. If you know the many ways 
that material can be identified, it'll speed up 
your job. Some information may be available 
which does not identify an item but may help by 
getting you to another publication that will. An 
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aircraft part has a part number. The part 
number may be looked up in the IPB and 
identified by nomenclature and often by the 
stock number. If the stock number is not fur- 
nished in the IPB, it may be found by referring 
to Cross-Reference Section C0006 of the Navy 
Stock List of ASO. 

Some equipments have attached nameplates 
which provide the manufacturer's name, make 
or model number, serial number, size, voltage, 
phase, etc. Identification taken from the 
nameplate of the old part can be very helpful in 
identifying the replacement. 

When only the description of the item is 
known, the best source for identification is the 
descriptive sections of the various Navy Stock 
Lists. 

Various publications used in identifying 
material are described in the following 
paragraphs. 

NAVAL MATERIAL CATALOGS 

Federal and naval material catalogs provide 
the necessary information to identify and order 
material for the operation and maintenance of 
activities ashore and afloat. How and which 
catalogs to use are discussed in the following two 
sections on identification source data. 

Illustrated Parts Breakdown (IPB) 

The IPB and allowance lists continue to be 
the most important source for obtaining infor- 
mation necessary to ordei specific support 
equipment parts. Properly used, they provide a 
reference to identify a part number to a specific 
model of equipment and in some cases provide 
interchangeability data that can be used when a 
prime item is not in stock. The interchange- 
ability of parts is discussed in greater detail later 
in this chapter. 

An Illustrated Parts Breakdown, also known 
as Illustrated Maintenance Parts List or Il- 
lustrated Parts Catalog, is prepared by the 
manufacturer for each model of aircraft, most 
items of ground support equipment, engines, ac- 
cessories, or other aeronautical equipment's 
identified and issued by NAVAIR. The IPB 
enables supply and maintenance personnel to 
identify and order replacement parts for aircraft 



or equipment. All parts are illustrated and listed 
for quick identification of assemblies and their 
component parts. The items are presented and 
identified with the parts in sequential order of 
assembly. 

Although slight variations in format exist 
among the various IPBs, each usually includes 
the following major sections. 

The INTRODUCTION includes general in- 
formation about the equipment, contents and 
instructions on how to use the IPB. 

The GROUP ASSEMBLY PARTS LIST is a 
breakdown of the complete unit into major com- 
ponents, systems, installations, assemblies, and 
detail parts. Generally, parts are indexed in 
disassembly order. In some instances, assemblies 
or installations are shown in an assembled form 
on one figure and the detail parts are illustrated 
in another figure. In these cases, the paren- 
thetical note "(See figure for breakdown)" 

appearing after the description refers to the 
figure number of the illustration on which the 
detail parts of the subassembly can be found. 

The parenthetical note "(See figure for next 

higher assembly)," indicates the figure where 
the item can be found in assembled form. 

The NUMERICAL INDEX lists part 
numbers in alphanumerical order, and each part 
number is cross-referenced to the figure and in- 
dex number where it is illustrated. This section 
also shows the total quantity of each part used in 
the equipment, material source code, and 
federal stock number when applicable. 

The REFERENCE DESIGNATION IN- 
DEX has been added to later editions of IPBs. 
This index lists in alphanumerical order 
reference designators (Example: Bl, Jl, K7, 
etc.) for syirbols on schematic and wiring 
diagrams. The index also lists part numbers and 
index numbers of where the parts are located in 
the IPB. 

When using the IPB, consider if the failed 
part is one that was installed as a result of a 
technical directive, then the part number may 
not appear in the IPB. The index manual for 
IPB volumes includes a list of directives which 
have been incorporated into the IPBs. For infor- 
mation on parts where the directive has not been 
incorporated, the directive may provide the in- 
formation for ordering a replacement item. 
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Nav> Management Data List 

The Nav> Management Data List (NMDL) 
consists of two separate sections. One section, 
the Fleet Ballistics Missile Weapons System Sup- 
plement, applies only to submarine forces and is 
of little or no use to aviation maintenance per- 
sonnel. The other section, titled the Manage- 
ment Data List, includes basic management data 
(or preparing material requisitions, Also, it is 
the instrument for publishing data for stock 
number changes, unit of issue, unit price, shelf 
life of material, number of items contained in a 
package, and associated information. 

The NMDL is designed for management type 
information relating to the NSN. It is not 
designed to be a comprehensive catalog of 
material in the suppl> s>stem or to identify an 
item to an NSN; therefore, it cannot be used as a 
shopping guide. It is printed in national item 
identification number sequence. In order to get 
the necessary NSN or other information needed 
to make effective use of the NMDL, additional 
publications must be used in conjunction with 
the NMDL. Some of these are discussed in the 
following section. 

Support Equipment Reference 
Lists (ERLs/SELs) 

The ERLs and SELs references are helpful to 
you m that the) provide a two-way cross- 
reference of all part numbers which appl> to 
specific types of ground support equipment. The 
lists are made up in two parts. 

Part I. Cross-references the part number to 
the FSCM, NSN, and SM&R code and 
nomenclature of the item. 

Part II. Cross references from the NSN to 
FSCM and part number. 

The lists saves you time when looking up part 
numbers or stock numbers when a replacement 
part or item is needed. 

Descriptive/identification Lists and 
Illustrated Shipboard Shopping Guides 

Descriptive type catalogs or Identification 
Lists (ILs) are available on all NSG group 



materials. They list catalog material what it is 
rather than by what it is used on. These catalogs 
are similar to the Sears-Roebuck/Montgomery- 
Ward type catalogs, which have a comprehen- 
sive alphabetical index, group like 'lems 
together, and thoroughly describe the items 
(size, weight, composition, etc.). 

The Illustrated Shipboard Shopping Guides 
(ISSG) are similar to the ILs. They are designed 
to assist fleet personnel in identifying those items 
of supply not normally related to a part number 
or reference number to an NSN. They also help 
in determining substitute items by illustrations, 
specifications, and narrative descriptions from 
which material can be compared. 

The ISSG is a multivolume publication with 
an introduction and master index plus a number 
of individual sections which apply to specific na- 
tional supply classes or groups. 

The master index provides an alphabetical 
sequence listing of all items included in the 
ISSG, referring to the individual sections (NSC 
group or class) where they appear. The index is 
similar to that shown in figure 4-5. 

Navy Deleted and Superseded 
NUN List (DSNL) 

The Navy Deleted and Superseded NUN List 
is the historical record of stock number deletions 
and supersessions. The DSNL is printed in old 
NUN sequence and lists old NIINs which have 
been canceled and cross-references old NIINs to 
superseding NIINs. In the event that an old 
NUN was superseded more than once, it cross- 
references to the latest NUN. The change notice 
code indicates the reason for cancellation or 
replacement of the old NUN. 

NOTE: The DSNL does not constitute 
automatic authority to substitute or effect inter- 
changeability. The change notice code should be 
considered and the items end use application 
must be known to determine if the superseding 
NUN is a valid replacement item. 

Source Codes 

In 1972 the Navy adopted the Joint Service 
Uniform Source, Maintenance, and Recover- 
abiliry (SM&R) Codes. These codes appear 
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NATIONAL SUPPLY CLASSIFICATION 



Notching machines 

sheet metal, foot operated 

sheet metal, hand operated 

Notching tools 

Notebook* 

reporters' 

stenographers' 

Norobiocin sodium capsules 
Hosslet 

automatic jet bypoderrnir injerh«»n 

apparatus 

calking pun 

chemical, fire hose 

dslu|e, fire hoee 

dUpnregm, steam turbine, main pro- 
pulsion 

distribution, water . . 
exhaust, rocket motor 

fire hoee, foam 

fire hose, water 

fire boat 

fuel and oil servicing . 

garden hose. 



ftsojine hose, dispensing. 

jetting, pile driver 

meteorological balloon wf 



►logical balloon inflation 
monitor type, fire fighting. . . . 
oil burner, pressure atomising. . 

partition, fire hose - 

•leypjpe . . 

propeller bub, aircraft 

rectal irrigating . . . 

sand blast 

sanitary, water purification 

shower 

ahutoff, fire hose 

•p**r 

syringe, dental operating unit. . 

underwater excarating 

urethral irrigating 

vaginal irrigating 

vapor, fire hose 

water boss _ . . 

N oasis assemblies 

carburetor, engine, aircraft and guided 
missile prune mover type 

carburetor, engine, except aircraft and 
guided m issue prime moving 

pressure suit; . . 

Nossle boxes, turbosupercharser 

NoaaJs relief valree, muitiap plication . 
Noosle safety valves, muitiap plica Uon . . . . 

N oasis seU, urethral irrigating 

Nuclear batteries 

Nuclear components, atomic ordnance- 
Nuclear radiation protective hoods 
Nuclear radiation-hydrogen peroxide 

tectivs overshoes 

Number plates, telephone dial . 

342 



pro- 



344 '> 

HS6 

7 MO 
7 5 JO 



65 1 1 
512U 
4210 
4J'0 



Number tape holders 

telegraph 

teletype _ ^ . - 

Numbering machine* 

office type, band operated. 

typographic, printing press. 
Numbering machine ink... . 

Numbering stamps, rubber . 

Numerals 

boat bow . 

reflectonzed 

snip dJAft. 

sign 

X-ray film marking 

Numeral sets 



6805 
5815 

7520 
3610 
7610 
7520 

2040 
9905 
2040 
9905 
6525 




3895 

6660 

4210 

4530 

4210 

4210 

1010 

6530 

4730 

4610J 

45 li 

42f 

473 

6521! 

4730 

6515 

6530 

4210 

4730 



2910 
8475 
2950 
4820 
4820 
6515 
0135 
1140 
S»15 

H43C 
5805 



ca 

check. 

concave, hexagon, 
concave, square, 
cone seat, hexagon . 
coupling, electrical cond at. 
coupling, flexible casi* g, multiappli- 

cation 3040 

double ball seat, hexagon 5310 

drop bolt 6310 

extended washer, double hexagon 5310 

extended washer, hexagon 5310 

extended washer, square 5310 

eye 5310 

fin lock, bomb 1325 

fingerboard, musical instrument 7720 

hexagon, jam 5310 

hickoiy, stalled 8925 

hickory, unahellcd 8925 

bose coupling 4\730 



S1 1.78 

Flfur* 4-5. — Cataloging Handbook H 2-3 — D**criptJan to Nation*! Supply Ctas*tflcatton (NSC). 
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in all new maintenance and supply publications, PD 
however, some of the older aircraft publications 
still contain the Navy coding sytem. So, once 
again, it is imperative that you be thoroughly 
familiar with the coding system in the pubhca 
tions you are using. 

The SM&R codes are five position codes 
used to identify the source of spares, repair PT — 
parts, and items of support equipment and the 
levels of maintenance authorized to use, main 
tain, overhaul, or condemn them. 

Figure 4-6 shows the component parts of the 
Joint Service Uniform SM&R code. The follow- PI 
ing paragraphs list these codes. 

The first and second positions of the SM&R 
code indicates the source of the item, e.g., pro- 
cured, manufactured, or assembled. Some are PG — 
listed here. 

PA — Item procured and stocked for 
anticipated or known usage that will 
not deteriorate (spoils, rusts, or rots). KD — 

PB — Item procured and stocked for 

insurance purposes because it is KF — 
necessary that a minimum quantity be 
available in the suppiy systems. 

PC — Item procured and stocked and which 

otherwise would be coded PA except KB — 
that it will deteriorate. 



Support item, excluding support 
equipment, procured lor initial issue 
or outfitting and slocked only for sub- 
sequent or additional initial issues 
or outfittmgs. Not subject to auto- 
matic replenishment (re-supply). 



Support equipment procured and 
stocked for initial issue or outfitting 
to specified maintenance repair ac- 
tivities, 

Support equipment v Inch is not 
stocked but will he centralis procured 
on demand. 

Item procured and stocked to provide 
for sustained support for the life of 
the equipment. (The use of this code 
has limited application in the Navy.) 

An item of a depot overhaul repair 
kit and not purchased separately. 

An item of a maintenance kit and not 
purchased separately. (Replaced at 
organizational or intermediate 
levels.) 

Item included in both a depot over- 
haul repair kit and a maintenance kit. 



P A 0 0 D 



SOURCE CODE 

(FIRST 2 
POSITIONS) 



MAINTENANCE CODES 
(POSITIONS 3 AND 41 " 

REC0VERA8ILITY CODE 
(POSITION 5) 



304.272 

Figure 4-4.— Component Part of Joint Service 
Uniform Source, Maintenance, and 
RecoverabtHty Code (SM&Jt). 



MO — Item to be manufactuied or fabricated 
at an organizational level 

MF - Item to be manufactured or fabricated 
at intermediate levels afloat. 

MH - Item to be manufactured or fabri- 
cated at intermediate levels ashore. 

MG - Item to be manufactured or fabri- 
cated at both afloat and ashore 
intermediate levels. 

MD — Item to he manufactured or fabri- 
cated at a depot level 

AO — Item to be assembled a an organ- 
izational level 
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AF — Item to be assembled at an intermediate 
level afloat. 

AH — Item to be assembled at an intermediate 
level ashore. 

AG — Item to be assembled at both afloat and 
ashore intermediate levels. 

AD — Item to be assembled at a depot level 

XA — Iterfi is not procured or stocked because 
ttrtf requirements for the item results in 
replacement of the next higher assem 
bly. 

XB — Item not stocked. If not available 
through salvage, requisition. (May 
result in direction to procure locally.) 

XC — Installation drawing, diagram, in- 
struction sheet, field service drawing, 
that is identified by manufacturer's 
part number and not stocked in the 
supply system. 

Maintenance Code 

Maintenance codes (as shown in fig. 4-6) are 
assigned to the levels of maintenance authorized 
to USE and REPAIR support items. The 
maintenance codes are entered in the third and 
fourth positions of the Joint Service SM&R code 
as follows: 

Third 

Position Removed, replaced, and used a* 

O Organization level 
F Intermediate 



Fourth Lowest maintenance level for com- 
Position plete repair 



o 


Organizational 


F 


Intermediate level afloat 


H 


Intermediate level ashore 


(i 


Intermediate levels afloat and ashore 


U 


Depot level 


I 


Specialized repair activity 


z 


Nonrepayable 


B 


No repair is authorized, (May be 




reconditioned b> adjusting, lubri- 




cating, etc., at the user level.) 



Recoverability Codes 



Recoverability codes (as shown in fig. 4-6) 
are examples of items for disposing unser- 
viceable items. They are entered in the fifth posi- 
tion of the Joint Service SM&R code as follows: 

Code Definition 

7 Nonrepayable item Condemn and dis- 
pose of at the level indicated in 
column 3, 

0 Repairable item, Condemn and dis- 
pose of at organizational level 

1 Repairable item. Condemn and dis- 
pose of at intermediate level afloat. 

H Repairable tlenr Condemn and dis- 
pose of at intermediate levels ashore. 

Repairable item: Condemn and dis- 
pose of at intermediate levels afloat 
and ashore 



G Intermediate levels afloat and ashore 

H Intermediate level ashore 

D Aviation rework, Avionics and 
Ordnance Facilities, and Shipyards 

L Designated specialized repair ac- 
tivities 

/ Not authorized to be removed or 
replaced at any level 



D Repairable item Condemn and dis- 
pose of at depot level. 

i Repairable item: Condemn and dis- 
pose of at depot or specialized re- 
pair activity 

A Item requires special handling or con- 
demnation procedures (precious metal, 
-ugh dollar value, critical or hazardous 
material) 
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PARTS KIT (ODES 

Supporting items and matenal {or the 
maintenance, repan, and rework of selected 
aeronautical repairable items are procured, 
stocked, requisitioned, accounted for, and used 
on u kit basis. Parts kits are processed using cer 
tain terms or definitions. The term, parts kit, 
should not be confused with the term, changes 
kit, which is prv)cured and issued to perform a 
one time modification of an item. Parts kits 
codes are described in the next paragraphs. 

C" Kit— Cure Data Component Kits 

The letter, C, is applied to kits that contain 
cure-dated items such as diaphragms, packings, 
and O-rings. C kits also contain soft goods not 
subjected to age controls, such as gaskets, seals, 
and metallic items, i.e., screws, nuts, and 
washers. Any metallic item placed in the C kit is 
not duplicated in the D kits. Also, the range of 
cure-dated items does not exceed three months. 
The age of C kits is in calendar quarters. When 
cure-dated kits become overage due to the ex- 
piration of the storage period, the kit is disposed 
of as excess material. 



and washers with a unit cost of $25.00 or less 
may be preexpended. This material is paid for in 
advance and placed in bins. This material is 
available to the worker as needed. Items having 
a unit cost exceeding $25.00 may be preexpended 
with the approval of the commanding officer. In 
either case, the inventory at any one outlet must 
not exceed an estimated 30-day supply. 

Specific items added to or deleted from the 
bins are determined jointly by the Supply Of 
ficer and the Maintenance Officer having 
cognizance over the shop in which such bins are 
located. 

The quantity of each item preexpended is 
determined by the Supply Officer based on 
usage data or expected demands. 

Preexpended bins are located in the 
maintenance area. However, the Supply Officer 
is primarily responsible for proper management 
and maintenance of the bins, including display, 
labeling, and initiating replenishment, when re- 
quired. 

The supply department inventories the bins a 
minimum of twice a week in order to determine 
replenishment actions, and corrects any place- 
ment of items which have gotten into the wror.g 
bins. 



D Kit— Overhaul Kit 

The letter, D. is applied to kits that provide 
hardware repair parts required at the time of 
overhaul and that are available only to activities, 
authorized to perforin major overhauls. D Jots ^ 
do not contain cure-dated items. V. ^ & 

F Kit— Fleet Kit 

The let.er. F. is applied to kits that provide 
items to be replaced at the organizational level 
of maintenance and that are availaoie to ac- 
tivities authorized to perform organizational or 
higher level repair including major repair ac- 
tivities in support of fleet maintenance. Replace- 
ment of F kit parts normally does not require 
special tools or equipment. I* kits do not contain 
cure-dated items. 

PREEXPENDED BINS 

Fast moving, consumable items, such as 
spark plugs, thermostats, gauges, nuts, belts, 



MATERIAL TURN-IN 

There are two main reasons for turning in 
material — the first and most common is the 
turning in of a damaged, wornout, or otherwise 
inoperative part in exchange for the same or 
replacement RFi item; and second, returning 
material for credit, such as excess material or 
material received in error. 

When it is determined that a needed part is 
an exchange item, the old part should be cleaned 
of grease and dirt, drained, flushed, or purged, 
as necessary, before turning it in. It is your 
responsibility to attach equipment condition 
tags directly to the repairable item. An equip- 
ment condition label is applied to the exterior of 
the container. All turn-in material should be 
returned, if practicable, in the container in 
which the new item was received. 

Activities placing items into shipping con- 
tainers are responsible for accurate and com- 
plete information on the tag and the label, 
including the necessary removal oi covering ovei 



ERLC 



4-18 S3 



Chapter 4— AVIATION SUPPLY SYSTEM 



of previous markings on the container which no 
longer apply. The primary reason for the tags 
and labels is to identify the material and its con- 
dition without disturbing the contents. These 
tags and labels indicate the required disposition 
to those processing the material through chan- 
nels. 

When a defective repairable item is turned 
in, the following forms are required: a Five part 
VIDS' MAF and the Accessory and Component 
Service Record, when applicable. The supply 
department uses copy two of the VIDS/MAF 
for bookkeeping purposes. Copies one, three, 
four, and five of the VIDS/MAF stay with the 
item to the intermediate maintenance activity. 
When repair is completed by the AIMD, copy 
four of the VIDS/MAF is attached to the RF1 
item and the item is returned to the supply 
system 



If material being turned in is no longer re- 
quired and is RFI, a Single Line Item 
Release/Receipt Document, DD Form 1348-1, 
as shown in figure 4-7 is submitted with the item. 
RFI means "ready for issue" in all respects, i.e., 
preservation still intact and item in original or 
reusable container with seals unbroken. 

Administrative Screening Unit (AIMD) 

Components that are turned into the AIMD 
material control area are processed through the 
administrative screening unit to determine 
whether the item is within the check/ test/repair 
capability of the AIMD, and whether such 
check/test/repair action is desirable. 

When work on components which have been 
processed and inducted into the AIMD has been 
completed, the component is returned to 



■oooooooocbcekcscc:: 




Figure 4-7.— Single Line Item Reieate/Recelpt (Turn-In; Document. 
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material control *ho, in turn, notifies the SSC 
that the component is ready for pickup and 
return to the pool or supply stock, as applicable. 

Servmart Support 

SERMARTs are operated to provide a retail 
outlet for nontechnical supplies used for ad- 
ministrative and housekeeping purposes. The 
use of a SERVMART helps the supporting ac- 
tivity (IMA) as well as supported operating ac- 
tivities (OMA). The ability to requisition/pay 
for many items with one request document 
reduces paperwork and speeds material issue. 

Figure 4-8 illustrates a typical SERVMART 
requisition. Examples of items carried in SERV- 
MART are hand tools, corrosion preventative 
material, and petroleum, oils, and lubricants. 
SERVMART requisitions carry a stated dollar 
limit to preserve accounting control and help 
prevent theft. 

SUPPLY DISCIPLINE 

One of your major responsibilities is supply 
discipline which, under operating conditions at 



sea can sometimes be difficult. However, the im- 
pact of sophisticated weapons and high cost will 
require a special effort in material management 
in order to keep the cost of maintenance as low 
as possible while maintaining a high state of 
readiness. 

You contribute to material management by 
ensuring that (1) only necessary and proper 
replacement components are ordered, (2) new 
components ire installed as soon as possible 
after receipt, and (3) the defective components 
are turned in for repair to the supply system as 
soon as possible, You can manage material best 
by making sure that the repair of all components 
is kept at the lowest level of maintenance, and 
returning promptly the RFI component to the 
supply system. 

When ordering components, you should not 
overemphasize the urgency-of-need in order to 
get maintenance control to assign a higher 
priority than is actually necessary. Abuse of the 
priority system reduces the effort of the supply 
system and wastes time which can be put to bet- 
ter use. 
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By conscientious effort on your part and of 
all supply personnel, cost effectiveness and 
combat readiness can be maintained at desirable 
levels 

Material in excess of allowance or depart- 
mental need should be returned promptly to the 
supply department Every attempt should be 
made to return such material in a read>-for-issue 
condition 

Material returned to supplv is documented 
on DD Form 1348 I, and m some cases, DD 
Form 1 149 



SUMMARY 

Supply is a complex matter in the Navy. It 
pays to keep abreast of everything going on with 
respect to changes in the supply system, or m the 
methods for requisitioning materials. The treat- 
ment here has been brief by necessity, but it 
should have given you some insight into supply. 
The station instructions with regard to supplv 
are important; study these well as you go from 
station to station. Although the Navy operates 
on a uniform system, there are minor variations, 
and knowing these will make the difference be- 
tween smooth operations or a headache. 
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GSE TRAINING 



You, as a petty officer, will be frequently 
called upon to conduct training. The tr U j n ing of 
personnel is a necessary function which is all too 
often avoided. How many times have you been 
expected to do a task without any experience, 
training, or even a simple briefing as to how to 
do it? You probably completed the task through 
"trial and error," a most inefficient and 
sometimes unsafe way of doing any job. !f you 
had received the proper training, then time and 
material would have been saved and a better job 
done. 

Since at some time you may have been ex- 
posed to rather sketchy training, it is the intent of 
this chapter to stress the importance of your new 
role in training. As a petty officer, you are aware 
that the training you received must be improved 
upon and that the mistakes made in your train- 
ing must not be repeated. 

Training of subordinates is the most impor- 
tant responsibility of a petty officer. A second or 
third class petty officer has regular and continu- 
ing responsibilities for the training of others. 
Even though you may be fortunate enough to 
have a trainee who is highly skilled and well 
trained, some training is still needed. For exam- 
ple, the training of strikers and lower rated per- 
sonnel for advancement-in-rate is a continuing, 
never-ending process. Under the Navy rotation 
policy the best personnel are transferred even- 
tually and replacements will, in most instances, 
require additional training before new personnel 
can be relied upon to take their places as effec- 
tive team members of the work center organiza- 
tion. You may be designated the training petty 
officer for your work center and your ability to 
conduct an effective overall training program 
for assigned personnel is most desirable. 



However, before you can be designated as a 
training petty officer you must meet the training 
requirements for Petty Officers 3 & 2. A training 
requirement for advancement from airman to 
third class petty officer and nonrated personnel 
is satisfactory completion of the correspondence 
course based on the text Military Requirements 
for Petty Officer 3 & 2, NAVEDTRA 10056 
(latest edition). This course sets forth the basic 
principles of training, in general, and teaching 
techniques in particular. Continued study of this 
course and experience as a third class petty of- 
ficer may eventually lead to your advancement 
to second class petty officer. 

An advancement and training requirement 
for second class petty officer to first class petty 
officer is the satisfactory completion of the cor- 
respondence course based on Military Re- 
quirements for Petty Officer First Class and 
Chief NAVEDTRA 10057 (latest edition) This 
manual expands and amplifies training theory 
and introduces job analysis, training aids, and 
testing. Probably for the first time in the Avia- 
tion Support Equipment Technician's career, 
the prospective first class technician is required 
to demonstrate correct instructional techniques 



ORGANIZING A TRAINING 
PROGRAM 

Organizing a training program involves such 
things as: planning lessons, developing job 
plans, selecting and qualifying instructors, 
making arrangements for classroom space, coor- 
dinating the training program with the scheduled 
maintenance workload, procuring visual and 
other training aids, and determining teaching 
methods for each lesson or lesson series. 
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The subject matter areas to be included in the 
training program are. (I) material relating to the 
maintenance of GSE supported equipment, (2) 
general material required by personnel for 
advancement-in-rating examinations, (3) 
materials relative to examinations, and (4) GSE 
licensing programs. In most cases, lessons may 
fall under more than one of these broad 
subject areas. 

Once it has been determined what publica- 
tions adequately cover the subject areas, the 
material must be divided into lessons. Of course, 
it is helpful to assign numbers to the lessons and 
initiate personnel training progress records for 
each individual. These recurds should provide a 
handy index as to the state of training of the 
work center personnel. 

The state of training and experience of the 
assigned third or second class petty officers, in 
part, determines who teaches each lesson. You, 
your fellow petty officers, or your supervisor 
may actually teach the lesson Other fartors such 
as the locale, the work assignments, or the in- 
structors available may affect the scheduling of 
instructors. 

If at all possible, training sessions should be 
conducted at the same time each day and on a 
regular schedule. In order to have a regular 
period for training, it is necessary to coordinate 
the training periods with scheduled 
maintenance, meal hours, watches, and 
availability of classrooms 

Some subjects are better suited for a given 
type of instructional technique than are others. 
The type of presentation for each lesson should 
be planned in advance. This will allow you to 
select the best instructional technique, i.e., what 
method to use, classroom, OJT, etc., and also 
the best way to rotate the lessons among other 
instructors so that thev can get experience under 
different instructional methods. 

The effectiveness ot GSE training can be 
greatly enhanced hy the use of training aids. You 
should always be on the alert for scrap material 
or components that can be converted into 
training aids at minimum expense. Check 

EMC * Q0 



NAVAIR 10-10-777 for applicable training films 
and, if available, schedule them for showing 
with specific lessons. 

When planning a training program, you 
should consider where the classroom sessions 
should be conducted. The space selected should 
be in a quiet area or at least one with a minimum 
amount of noise. The area should be well lighted 
and large enough to accommodate the students. 
Adequate ventilation helps keep the class awake 
and more comfortable. Convenience is another 
factor in the selection of the classroom space. 
Some of the desirable space characteristics may, 
on occasion, have to be sacrificed in order to 
find a classroom nearer to the working area. 



TRAINING FORMS AND CONCEPTS 

Training is generally conducted in one of two 
types of environments — either formal or in- 
formal. 

FORMAL TRAINING 

This type of training is conducted in the 
classroom through lectures and discussions, sup- 
plemented by research and study and applicable 
visual aids. A schedule of formal training is nor- 
mally prepared and published periodically by 
your maintenance administration officer. The 
list usually includes the time for training, the 
subject of the lesson, location of the classroom, 
and the name of the instructor. 

When you are first assigned as an instructor, 
your lesson guides are usually prepared by your 
supervisor or a first class petty officer who is 
qualified as an instructor in the subject matter. 
These lesson guides indicate the titles, objec- 
tives, time to be consumed in presenting each 
lesson, list of instructional aids, list of 
references, outline for presentation, and a sum- 
mary of each lesson of the series. 

When you have been assigned to instruct a 
given lesson, it is your responsibility to get a 
copy of the lesson guide and from it prepare 
your lesson plan. Lesson plans are prepared by 
each individual instructor based on the lesson 
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guide. While lesson plans may differ from in- 
structor to instructor, the> must adequately 
cover the subject. Additional information on 
formal training is covered in Military Re- 
quirements for Petty Officers 3 & 2. NAVED- 
TRA 10056 (latest edition). 

INFORMAL TRAINING 

Informal training is usually on-the job (OJTj 
training. It is a planned program designated to 
qualify personnel, through self-stud> and super- 
vised instruction and demonstration of proper 
performance. OJT is conducted in your actual 
work situation b> petty officers within your 
work center who are qualified AS technicians 
and know the job thoroughly in their support of 
the work center's mission. Although the respon- 
sibility for conducting OJT is delegated to 
specific individuals, the overall OJT program 
must be of concern *o every petty officer in your 
work center. The nature an J effectiveness of the 
training conducted in your work center today 
largely determines the quality of the work pro- 
duced by the work center tomorrow. 

The concept of OJT is based on the premise 
that, in career development, certain skills and 
knowledges must be obtained before trainees 
can progress in their chosen career fields. OJT 
also provides the versatility needed by the 
trainee to move quickly from one kind of equip- 
ment or system to another. The trainee acquires 
job knowledge by self-study of the rate training 
manuals with professional training acquired by 
performing on the-job training under the super- 
vision of a skilled worker. 

Knowledge Development 

This phase of OJT is administered through 
the use of rate training manuals (RTMs). RTMs 
contain information on common knowledge re- 
quirement for each rating. Information on a 
specific item of equipment is included in the 
RTM only when that item is used throughout the 
text, or when equipment information is 
necessary to illustrate the application of a princi- 
ple. The subject matter included in all RTMs is 
based upon the knowledge elements listed in the 
approved Personnel Qualifications Standard, 



NAVPERS 18068 (latest edition) for your 
rating, the first page of which is shown in figure 
5-1 in order to provide you with a sample of the 
standards. 

Professional Training 

Professional training is normally conducted 
within the work center to which you are as- 
signed. The responsibility for conducting the 
professional training phase of OJT is a respon- 
sibility of each supervisor in the work center 
who directs or controls the work of the people in 
his charge. Professional training is the practical 
application of job knowledge. It places you in an 
operational situation where the performance of 
specific training tasks are a part of your duty 
assignments. After you acquire a skill in the 
simpler tasks, then you are assigned other tasks 
that are progressively more complex. 

Therefore, you are constantly broadening 
your base of skills and knowledges until you 
should be proficient in all elements of your job. 
During this training period, the organization 
receives the benefits of the trainees production 
while the trainees benefit is the learning. Learn- 
ing results from the close work association be- 
tween the trainee and the trainer. 



MAINTENANCE TRAINING 

Specialized skills are required to maintain 
and operate present day ground support equip- 
ment (GSt) and its associated equipment. The 
training programs of particular interest to the 
Aviation Support Equipment Technician are 
Navy training schools and factory training. 
These programs are outlined in the following 
discussion and also in OPNAVINST 1500.11 
(Series). 

The Aviation Support Equipment Techni- 
cian Class "A" schools for ASM and ASE 
trainees are located at the Naval Air Technical 
Training Command (NATTC), Memphis, Ten- 
nessee. Class "A" schools provide the basic 
technical knowledge and skills required to 
prepare for job entry level performance and 
some further specialized traming, such as ap- 
prenticeship training. 
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OCCUPATIONAL STANDARDS 

HAVPBB 18065-0, CHANGE 4 

AVIATION SUPPORT EQUIPMENT TECMNICIAN (ELECTRICAL) THIRD CLASS Ail) 
44 NIC HAM I CA L MAINTENANCE - CONTINUED 

9477? PRESERVE AND DEP RES ERVE CROUND SUPPORT EQUIPMENT AMD ACCES*"* t*> 

P4779 USE NOI3TING AMD LIFTINC DEVICES OURIMC EQUIPMENT RE P A I R 

947SO I DSNTI fY TYPICAL MECHANICAL COMPONENTS OF ELECTRO- MECNAN K A '. 

SYSTEMS 

»49S' USE AND NAINTAIN PONE R TOOLS AND SPECIAL TOOLS 



9825* IDENTIFY POSSIBLE POLLUTION THREATS DUE TO OIL AND OTHER P » 

PRODUCT SPILLAGE ON THE NATE R OR GROUND 

96266 CARRY OUT PROCEDURES TO LlNlT OR MINIMIZE THE ADVERSE EFFECT* 

OP OIL AMD FUEL SPILLAGE 



AVIATION SUPPORT EQUIPMENT TECHNICIAN (ELECTRICAL) SECOND CLASS KSf, 

24064 REPAIR AM L ArluST TRANSFORMER RECTIFIER L Hi TS 

24065 TEST , ADJUST, AND REPAIR ELECTRICAL COMPOMENTi CF POWER ,fNrfr*- n 
UNITS 

.74066 IDENTIFY MALFUNCTIONING COMPONENTS OF E LECTR 1 CM »'«ZF Z «i T * A - * \ 

SYSTEMS 

24068 IDENTIFY MALFUNCTIONING COMPONENTS OF CHASSIS ELECTRI^Al sYfTFM 

24070 REPAIR MALFUNCTIONING ELECTRICAL COMPONENTS OF AIR-( * ' 

SYSTEMS 

24072 PERFORM ELECTRICAL LOAD RANK CHECKS 

24406 PERFORM MODIFICATIONS AND CHANCES TO GROUND SUPPORT r.-'Mfs' 

24568 PERFORM TESTS , LOCATE MALFUNCTIONS, AND HAKE A DO t'S T NE <. ,N a 

TURBINE COMPRESSORS UTILIZING GAS TURBINE CONFRrSfi'P ANA -ps 



46 PUBLICATIONS 



46045 USE PUBLICATION INDEXES TO IDENTIFY AND LOCATE Tf HUT A 

PUBLICATIONS AND DIRECTIVES 



Figure 5-!.— Occupational standards 



The Naval Air Maintenance Training Group 
(NAMTRAGRU) located in Jacksonville, 
Florida, and North Island, California, provide 
Class "C" school training on specific types of 
ground support equipment. These schools 



enable the AS technician w a*.qu ,r t f advain 
knowledge, skills, and techniques needed u* pc 
form a particular job on a speufu tvpe - it equip 
ment, such as NC 8, NR^ MP' v 4 
GTCP-100 gas turbine engines 



ERLC 



5-4 q r 



Chapter 5— GSE T R AINING 



•Each Naval Air Rework Facility (NARF) 
provides specialized on-the-job training with 
emphasis, on troubleshooting, alignment, and 
benchwork covering various accessories- and 
components. This training is not intended to 
duplicate any present courses of instruction pro- 
vided by the NAMTRADETs-j but is intended to^ 
supplement other -training courses. These 
courses are tailored to the operational re- 
quirements-.of the fleet and the training com- 
mands and are ^listed in the Catalog of Navy: 
Training Courses, NAVEDTRA 10500, 
Volumes I, II, a'nd III. 



GSE OPERATOR TRAINING 4 
PROGRAM 

— A$ an Aviation Support Equipment Techni- 
cian 3 or 2, you wil! need to become familiar 
with the procedures'* necessary to train and 
qualify personnel in the.' operatiorf and 
maintenance of GSE. This type training is re- 
quired j^efore a Rerson can bfe licensed to operate 
and- maintain or service GSE. The training and 
licensing program is a command* responsibility 
of AH^Ds ashore and afloat, Jand is normally a 
direct responsibility of your work center super- 
visor. *\ 
* Enuring recent years the improper use-pf GSE 
has resulted in many ground handlihg accidents: 
TKis improper ruse has caused excessive repair ' 
and replacement costs unounting to millions of 
dollars annually and reduced 1 * operational 
readiness, plus the hardships that ^Iways accom- 
pany personnel injuries. % ' 1 

Investigations have shown the major factor 
in the improper^se of GSE to be a lafcii of effec- 
tive training for operators and mainteifance * , 
technicians. As a result of the§e investigations, 
the Chief of Naval Operations has initiated a 
QSE Training^Program. TheHobjectives of this 
program, OPNAVINST 4790.2 ($erie&), is to 
improve safety, provide training for licenjiifc 
operators, and improve GSE readiness. 

GSE TRAINING MATERIAL 

The GSfE materials distributed by NAM- 
TRAGRU Jo the Intermediate maintenance ac- 
tivities are serialized; accountable, and charged 



to the* activity having custody. This material 
must be kept in a state of readiness at all times'. 
The training courses contain all the materials 
necessary for a training ^situation and also the 
performance standards required for both written 
tests and practical operation. As" new training 
material and- license performance standards on 
additional or new GSE are completed and ap- 
proyed,-.they an* distributed by NAMTRAGRU. ' 
In every case, local maintenance personnel must 
be |icensed under the approved standards within 
90 N days foltowirifc introduction of the training 
rtiaterials at the local leveL Licensing under the 
standards is accomplished by issuing a GSE 
operator "license: If NAMTRAGRU-furnished - 
training materials are not available on certain 
GSE, the support activity shoufa develop it's 
own training according to acceptable standards 
of learning. 

LICENCING PROCEDURES FOR 'GSE 

All personnel operating automotive GSE 
driven as a vehicle^ must have a valid Govern- 
ment Motor Vehicle Operators Card and a GSE 
operators license. On allother GSE which is n«ft- 
self-propelt$d, "fcperatojs must have a valid GSE 
operators' license pnly. The GSE operators 
licenseOFNAV Form 4790/102 as shq,wn in 
figure 5-2 is mandatory for all equipment for %' 
w^ch standardized training is available. 

Gsfe operator licenses are valid for a 3-ryear 
period from the certified date^of qualification 
for each type equipment, unless revoked/ The 
1 expiration is noted in the expiration date column 
on the reverse side of the GSE operator's license, 
If more thai! one type 6{ equipment is licensed 
on the same card the date of expiration is the one ' 
that reaches tji^ 3-)tear limif first. When a liceftse 
exRires or is revoked the operator must requalify 
be/ore the license reissued. Requalificatioii 
consists of passing both the written and perform- 
ance tests used for the initial licensing. Failure - 
to qualify as an operator requires that the course 
of-instruction for the equipment be repeated/ 
Renewal of licenses is for a 3-year period for that, 
specific equipmentonly. All other GSE listed on* 
the same license may also require that the 
operator must operate"That equipment to re- 
qualify. When a GSE operator is transferred to 
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ristrictiws 



SELF PROPELLED UNITS 
REQIjJ RE A GOVT. LICENSE 



± 



TYPt CQUlPMlfcTlSl rO*lHICH OUALIFIID 



TA-75B TOU TRACfOR 



USR AVI AT '.ON SUfKKT EOUIWERT OPERATOR'S I DENT IF I CAT I OK CARD 



HUM Of oriMio* 

DOR, JOHN 



. M* 



iJati or ti*Tn 

2/6/54 



COLOR OF HAIR 

BROWN 



RATf 

, AN 



COLOR Or. fYfS 

BLUE 



DAT! 



N/A. 



HflGMT 

73" 



•CI GMT 

210 



U S GOvfRNMlNT MOTOR vChICLC OPCRATOR S I DCNT I f ICAT I ON 

804404 ; card no I issutp* 15AUG80 

License* is qualified to operate/maintain rviatiarf support equipment 
apecifiarf on the reverse of this card subject to* stated restrictions. 

NAMC AND LOCATION 0? ISSUING PtCTlviTY ' ~ 

NAS RENSACOLfti/ FLA NO. sees 

WT TTUNSPferUfiLE 

Card Mist be carried 
at all Ciaea istten 
ope r a t ifif/na i n ti in i ng 
^aviation support 
aguipaent. 




(not ngnti) 



. gdrTisn 



tXPIRATIO* 
DATC 



ctRTiriCD m 

(INITIALS! 



£Z3Zfi2 



^ * Figure 5-2.— GSE operator's 

another command, ttfe operator's license 
becomes invalid and th*operator must requaiify 
on the equipment of the new command;* 



ELIGIBILITY FOR GSE TRAINING 



If you are selected for training on driven (self- 
' propelled automotive type) equipment you must 
have a Doverninent Motor Vehicle Operators 
Card(SF46). . 

s 

You can also receive instructor training, 
locally, if you are assigned to a support activity 
whether on an air station, facility, or on a ship. 
Usually, you, #s an AS, wfll get trained so that 
**you pan train Dthers. If there is a shortage of AS 
people, people from any other rating, may be 
trained. Rersons selected for this training should 
be mature, possess ^ound. judgement, be cons- 
cientious, and have traits inquired of good 



license OPNAV 4790/102. 

- • i * ± 

instructors. Some of these traits have been w- . 
eluded here. They are:: 

1. F&ss a test for depth perception. • 

2. , Are screened to eliminate those persons 

who have shown a tendency to be accident 

prone. L 

3. Have- the degree of maturity and judge- 
ment equal to that required for safe operation 
and care of the GSE. - 

4. Possess a valid Government Motor Vehi- 
cle Operators Card (SF-46) prior to training on 
setf-propellfcd type GSE. i 

GSE OPERATORS LICENSES 

GSE operators license (OPNAV Form 
4790/102) is to be issued only when a certificate 
or letter of satisfactory completion of T3SE' 
training course is provided by the operator and 
" is restricted to those pieces of GSE on which 
standardized training has beenjsceived. 
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EQUIPMENT LICENSES f6r WHICH 
REQUIREMENTS ARE NOT 
SPECIFIED 

Operators of GSE for which standardized 
training materials are not available must have an 
operator's license which is valid at' the local 
level: The AIMD is responsible foi pmyiding 
GSE operator training on GSE whether standard- 
ized trainipg material is available or no(. GSE 
for <vhich standardized training is not available 
cannot be licensed by the use of . the GSE 
operators license (OPNAV Form 4790/102). 
Localjtraining licensing requirements," and form's 
remain eftective locally until they are superseded 
by the issuance of a standard training.and licens- 
ing requirement. ^ *• T 

REVOCATION OF LICENSES 

* Commanding officers and officers in cHarge 
arf not only charged with the responsibility of is- 
suing GSE operator licenses but they can also 
revoke them with sufficient cause. 

\ ?- 

/ 

REQUIRED READING " 



Certain directives and -publications, ^as 
directed by ypur^aircraft maintenance officer, 
'are routed for dissemination "maintenance 
information to your work center. This material 
is incorporated, on ^the "standing required 
reading board 1 / located in your work center- The 
board displays maintenance information and 
such other information which are important to 
your division aftd coutd be of special interest to 
you. 



r A standing file is kept by your division which — 
qbntains material removed from ttfe required 
reading board tftat has been read and initialed by 
all assigned personnel, and is later filed for the • 
indoctrination of new personnel. The required 
reading and maintenance information record, 
OPNAV Form 4790/34 (figure 5-3), is used to 
maintain records of required reading by division 
personnel. The required*, reading hoard is an in- 
tegral part of training. , 



, TRAINING FOLDER 

J ^ 

The training folder- is a standard .9" x 12" 
folder initiated ^and maintained sOn each person ' 
within tye work center. The training folder is a 
consolidated account of a person's military and 
professional training. It has four individual sec- 
tions which are on tlje right-hand side ar#l are 
sejjarated as 'follows: 

1. Training Record* Information Sheet 
(local). 

2. General Military Training Syllabus (OP- 
NAV Form 4790/33), 

3 . Professional Training Syllabus (OPNAV 
Form 4790/33). ■ ^ , 

4. ' Informal/on-the-job training record 
(OPNAV F6rm 479Q/33, or PQS Qualification* 
cards where applicable). /Jk 

' The training folder is a record of ac- 
complishments which document the entire range 
of the trainee's progression ffom E-l through 
E-&- It is normally kept in the work Renter. 
Hqpever, it could also be kept- iiv'a centralized 
location within your department., When you are 
^transferred, your training record will go with % 
you to yow-next duty command. 
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REOUIRED READING AND MAINTENANCE 
INFORMATION RECORD 

OPNAV FORM 47,90/34 (10- 69) S/N 0I07-LF-047-9I.70 
DIVISION 




REEP, t.L. -i . t 


ASC 




2/\0 


2/0 


5/5 


l/& 




• 












DEVINE, *E f D. 


AS! 




5/4 


V»* 


4/2 


4/2 








* 








THOMPSON, J.W. 


ASI ' 






ft/5 


•is 


















HALL, D.O. * 




4/4 


4/4 


4/5 


4/4 


4/4 
















bennett/ J.E. 


ASE2 ' 


(oil 


fc/l 


fc/l 


Ml 


















KENNARD, C.C. 


ASE2 


5/\0 


5/l0 


b/ll 


5/15 


b/l3 




s 


\ 










R00K5, J ; .R. 


ASb 


Ik 


7/)2 




7/15 


7/14 
















. GIBBS , W.G. 


"ASM 3* 


ill 




8/2 


?>/5 


ft/3 




J* 








; 




TUCKER, D.E. 


ASMAN 


9/4 


9/4 


•3/4 




















. ROGERS, D'.W. 


ASEAN 


\0/i 




\o/a 




JO/i 
















X 

• SKELTON, R.R. 


ASMAN 


U/l 




u/l 




u/l 


T- 












i 




j 




> 























3 




Figure 5-3.— Required retiUing form. 
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* . , CHAPTER 6 

GROUND SUPPORT EQUIPMENT 



"Ground support, equiprnent^has become as, 
important to the assigned mission of naval ayia- 
N , tion activities as the aircraft itself. Many dif-- 
. ferent types of support equipment ,are required 
for hjuidling, servicing, loading, testing, and 
maintaining aircraft: Because most of this equip- 
ment is used in direct support of the aircraft 
itself, aircraft squadrons and the Air ^Depart- 
ment, aboard carriers are 'the principal users of 
ground support. equipment. Within this depart- 
ment, personnel of the flight deck and hangar 
deck aircraft handling crews use aircraft han- 
* dling equipment such as tow tractors and spot- 
ting dojlies. In addition, personnel of the 

/Aircraft! Crash, Fire, and Rescue crews .use such 
equipment as thfMB-5 aircraft firefighting and 
rescue trucks. Thepe^ttsers depend upon" person- 
nel of the Aviation Support Equipment Techni- 
cian ratjjig (AS), who are normally assigned to 
intermediate maintenance activities, for the 
maintenance pif this equipment. 

?4 Since the above activities are the principal 
users; the equipment is usually operated by per- 
sonnel 6i ratings other than AS. In addition, 

• servicing und preoperational inspections* are f re r 
quently, accomplished by personnel of these 

% using activities. Thus, personnel in the AS ratirtg 
are concerned primarily with major inspections' 
and repair. However, this does not mean that 
you are relieved of all responsibilities concerning 
the operation and servicing of the equipment. 

• To effectively' perform all phases of 
maintenance— inspecting, troubleshooting. . 
repairing, testing, etc.^-you must understand 
thoroughly the Offeratiqyof the equipment. This 

• -is especially important when troubleshooting 
malfunctions and'testing equipment. * / 

• In addition, yoy may frequently check ,out( 
squadron personnel in the operation and 



servicing of certain types of equipment. Several 
types of support equipment require licensed 
operators. The training,' testing, and licensing of 
these operators, are also responsibilities ^f per- . 
sonnel in the • Aviation Support Equipment 
Technician rating. ^ [ 

Commofc types of ground support, equip- 
tneot^are described in this chapter. It must be 
emphasized,' however, that this is* a training" 
manual for support equipment in general and 
that the applicable Operation and Service In- . 
structions for a specific item/Of equipment must 
be consulted for the " correct and specific 
operating and servicing rrocedurej^ * ^ 

TYPES OF GROUND &UPPORT 
; EQUIPMENT 

Gtouffa Support Equipment (GSE), .for the 
purpose of classifying maintenance functions, is 
m defined hi OPNAVINSt 47$0.2 (Series) as VaH 
.equipment required on the ground to make an 
aeronautical system, support system, subsystem, ' 
or end it^ih of equipment (<3SvE for GSE) opera- 
tional in its intended environment." This is 
primarily -that ' equipment covered Iby the Air- 
craft Maintenance and Material Readiness 
(AMMRL) program. \ 

GSE ; s categorized as cofflmcjn ^general pur^ 
pose) and peculiar (special purpose) and is fur- 
ther divided into the categories of Avionic GSE 
atid Non-Avionic GSE. 



AVIQNICS GSE 



j 



Avionic* GSE (common and peculiar) in- 
cludes all equipm&it of an electronic nature used 
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for the test, troubleshooting, alignment, or 
calibration of aircraft systems and components. 
Some examples of. Avionics GSE are Automatic 
Test Equipment (ATE), Versatile Avionics Shop 
Test (VAST) and temperature and fuel quantity 
indicator test sets. Somje of the test equipment 
such as multimeters that are used in the GSE 
shop are Avionic GSE and are maintained by the 
avionics shops. 

NON-AVIONICS GSE 

Non-Avionics GSE (common and peculiar) 
refers to all equipment that is nonelectronic in 
nature. -It may be powered or nonpowered. 
Some examples of powered equipment are 
Mobile Electric Power Plants (NE-8A), gas tur- 
bine .power service equipment (NCPP-105), air- 

. craft tow tractors (TA-75) and hydraulic service 
units (AHT-64). Nonpowered equipment ex-, 
amples are, aircraft jacks <B4A), aircraft tow 
bars (NT-4), aircraft slings, and maintenance 
work stands. The AS rate is responsible for 
maintaining the non-avionic GSE. An exception 
to this is installed equipment, such as Hydraulic 
Test Standr(HCT-lO) and Electrical Test Units 
(VARI-DRIVES) that are maintained ar\d 

documented by^the work center having" physical 
custody. The installed Jet Engine Test Facilities' 
maintenance responsibilities are assigned to the 
work center having physical custody (psually the 
power plants work center) along with the sta- 
tion's Public Works 'Department which is 
responsible for the structure and basic systems 
(such as fuel, air, ^nd water). ^ 

Jhe ordnance equipment is maintained by 
the 4 Weap r ons Department and also the Public 
Works Department. 

, TOW TRACTORS AND AIRCRAFT 
SPOTTING DOLLIES 

. A tow tractor or aircraft spotting dolly is the 
only means of propulsion for the majority of air- 
craft on -the ground with the engines not run- 
ning. Most present day aircraft are too heavy 
and large to be moved by manpower alone. Tow 
tractors aie also used for towing trailer-mounted 
support'equipment. / 



Tow tractors must be especially 
maneuverable, particularly those used on air- 
craft carriers. Maneuverability of the tractor 
depends on its dimensions and turning radius. 
The smaller the size and turning radius, the more 
maneuverable the tractor. The type of transmis- 
sion also contributes to the ease of handling the 
tractor. Modern tow tractors have automatic 
transmissions. Compared with the standard 
transmissions, the automatic transmission pro- 
vides a smoother coupling from the engine to the 
driving wheels. It also frees the driver from 
operating a clutch and allows him to concentrate 
more on the job at hand. This results in 
smoother and safer movement of aircraft and 
equipment. 

Tow tractors are often rated by draWbar 
pull. The drawbar pull is the amount of forces 
that the tractor can exert on dry concrete. The 
drawbar pull of any tractor is dependent on the 
type and condition of the surface on .which it is 
being v used. Dry concrete gives the most traction; 
hence the most drawbar pull for a given tractor. 
On a wet, fuel-soaked steel deck there may be no 
traction. 

Support equipment for supplying electric 
power and/or compressed air for aircraft engine 
starting or servicing is installed on some tractors. 

Aircraft tow tractors are usually classified by 
one of two designations — the M series and the 
TA series. Some tractors may have both designa- 
tions. In this chapter we describe the MRS-J90, 
and'MD-3 tow tractors. The first two letters oil 
the M series do not have a standard meaning 
The number in the M series is the model number. 
A letter" following the model number indicates 
the number of modifications to that model trac- 
tor. An AJndicates the first modification, /a B 
indicates the second modification', etc. Then A 
in the TA series denotes Tractor, Aircraft. .The 
^numbers following the TA indicate 'the first two 
numbers of the drawbar pull. Other designations 
are sometimes used to identify tractors. One ex- 
ample is the JG-75 tow tractor. This tractor, 
however, is one model of the type TA-75 *ow 
tractor. Another type of tractor to be discussed 
later is the A/S 32A-30 ground support equip- 
ment tractor, a- tractor used to move equipment. 
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All tractots classified as a certain type are not 
always manufactured by the same contractor. 
As a result, the tractors may not be identical in 
all respects. They may differ in appearance.' The 
instruments and controls, may be arranged dif- 
ferently. Such major components as the engines 
and transmissions may be manufactured by dif- 
ferent companies. However, these tractors are 
still classified as the same type as long as they 
jmeet the Military Specifications for that type. 
r The same is true for many other types of support 
equipment. This is another important reason 




TA-75A/B 





♦ why you should consult the,applicable Jtechnical 
publications to properly and safely operate, ser- 
vice, and maintain each'specrfic item of support^ 
equipment. • * » 

As indicated by the preceding .discussion, 
there are several types and models of tractors 
available to aviation activities/ The tractors 
described in 'the following paragraphs are 
representative of the tyjjes most widely used at 
the present time. 

TA-18 TOW TRACTOR 

This is a' gasoline powered tractor for use on 
shore bases as an Aircraft towing and # spotting 
vehicle for large aircraft. This traitor has a 
drawbar pull of 18,000 pounds. A / 

The T/V18, shown in figure 6-1, has an* 
automatic transmission with six forward speeds 
?nd one Reverse sf>eed. The speed 'ranges are 
selected by "a shift lever located on**top of the 
^transmission cover, the transmission shift J)at- ( 
tern is shown" in figure 6-2. The traitor dimen- 
sions are 14 feet 10 inches long, 8 feet wide, and 



MRS-190 

j 



TA-18 




V 



Figure &!.— Jow tractors. 



227.85 



225.22 



Figure 6-2.— TA-18 .transmission shift pattern. 
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5 feet 7 inches high. The turning radius is 24 feet 
10 inches. The gross^weight of this tractor is 
~\ 25,800 pounds. Normally, the driver's compart- 
ment is open, as shown in'Ogure 6-1, but if the 
tractor is to be used in arctic weather, a com- 
pletely enclosed cab is available. These cabs ate- 
equipped with windshield ftfpers, a heater, and a 
defroster. •/ 

TA-75A/B TOW TRACTOR * 
i 

The TA-75A/B is a gasoline-powered tractor 
intended for use on shore bases as a towing and 
spotting vehicle for aircraft with gross weights 
up to 75,000 pounds. 

The TA-75A/B (figure 6-1) has provisions 
for mounting a gas turbine compressor or other 
servicing equipment.' This add-on provision has 
not been widely ustfd." The tractor is equipped 
with an automatic transmission that has three ' 
' forward speeds and one reverse speed. The trac- 
; tor dimensions are 20 '3" long, 5 '6" wide, and 
3'2" high. The turning Radius is a minimum of 
140\ J 

MRS-190 TOW TRACTOR . 

The MRS-190 tow tractor, also shown in 
figure 6-1 , is intended for use at air stations for 



\ 



positioning aircraft arresting gear. This tractor 
weighs 47,000 pouoc s arid is capable of exerting 
sufficient drawbar full'to perform practically 
any work that may b \ required. It is 17 feet long 
and 9 feet 6 inches wide. It is powered by a 
355-horsepower dies jl engine and is equipped 
with a 5-speed standard transmission. v 

1 A/S 3ZA-30 AIRCRAFT tiRbUND 
SUPPORT EQUIPMENT TRACTOR 

The A/S 32 tractor (figure 6-3) is designed to 
tow mobile ground support equipment such as 
starting units, work stands, electrical power 
plants, hydraulic test stands, - and other GSE. It 
has ' a towing capacity of approximately 
4,000-pound drawbar pull and can also be used 
to tow armament handling equipment. As a 
secondary mission; it can be used to tow light 
aircraft and helicopters. 
■ The tractor is a gasoline engine-powered unit 
with a Chrysler model A-727 automatic 
transmission. It is a shore based tracfor td be 
used on concrete or asphalt surfaces in support 
of aircraft operations. Hydraulic brakes are on 
botji front and rear wjieels and it has pcJwer 
assist steering. At the Mme of this writirfg there 
have been t^p' separate contracts to manufac- 
ture the A/S 32 tractor. . ' 




A PART NO. 8850R-B 




B PART NO. JG40PT-16 
i 



' ■.' ■ -/ ^27.112 

Figure 6-3.— Aircraft ground support equipment tractors, Type A/S 32A-3jl. ' 
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One of the major difference* in'the two trac- 
tors is the. engine. The first tractors wer % e 
manufactured wit^ part number 6f 8850R-B 
and use a Chrysler LH318 V-8 engine (sefe [A] in 
figure 6-3) and the second manufacturer of these 
tractors has a part number of JG40PT-16, These 
tractors use the Chrysler H 225 slant 6 engine 
(see [&\ in figure 6-3). ' t 

MD-3 T,OW TRACTOR 

This tractor was designed for^i&e aboard air- 
craft carrieraand vy ill handle any type of carrier- 
based aircraft. It can be configured as an 
(basic tractor — no "gas turbine power unit), 
MD-3 A (mounts a GTCP- 100-54 gas turbine 
power unit), or MD-3B (mounts a GTC-85"- 
72/73 power umt).>.The MD-3A is shown/ in' 
figure 6-4, * . 

The MD-3 tfrw tractor is a self-contained unit 
capable of developing 8,500 pounds drawbar 
pull at an approximate speed of one mpfr on a 
dry concrete surface. The main powerplant of 
tffis typeiractor is an inline horizontal, four- 
stroke cycle, diesel engine. The steering system *is 
hydraulically assisted and the service brakes are 
assisted by compressed air. The gross weight of 
the MD-3 tractor is 12,000 pounds. 

The transmission is a multiple reduction 
drive unit that shifts automatically in all forward 



gear ratios.. Itjs bolted to the engine bell housing 
v and is driven through a Single-stage torque con- 
verter. A hydraulic contro!*s>stem regulates the 
transmission, shifts. The system alsp^ syn- 
chronizes The engagement and release; o/ the con- 
trol clutches and brake bands 'to effect quick 
position shifts to meet load demands. The com* 
plete transmission system ks lubricated, 
operated, and Pooled by a single oil system. 

A gas turbine compressor mounted at the 
rear bf the tractor provides pneumatic power in 
the form of compressed air for the operation of 
large class pneumatic equipment, such as air- , 
craft main engine stacters (and other consumers 
of compressed air). The operating controls foV the" 
gasnurbine compressor are locat^eTSn a panel on 
the right-hand side of the' operator's competft- 
ment. Compressor Qperationji outlined on two 
instruction pla,tes adjacent to \he controls. . y 

\ ■ r . > 

OPERATION OF TO W> TRACTORS 

As aM AS you afc required to operate the 
tractors 'When training personnel, in 
troubleshooting, and in testintfafterrepairs have 
been rhade. Therefore* you must be familiar 
with 'the instruments, and controls. Figure 6-5 
shows the instrument/control panel and figure 
6-6 shows other controls of an ltftJ-3 tractor. 




Figure 6-4.— Ml) -3 A tow tmctof . 
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\ t Glow plat meter. 6. Ammeter. * 
f 2.tftop*gu > t$wltch. 7. Dashjpmp. 

3. He 



4 end ugh t twitch. • I. Eagiae oil pressure {age 



( \ 4. IgaJtioa switch. 
^ 5. Start switch. 



9. Dash tamp. 

10. Fuel gage. 



• XL 



11. Hoarmeter. 16. Air low-pressure waraiag ijght 

12. Torque coaverter temperature gage. ' 17. Ptatle light switch. 
Eagiae temperature gage.-^) 18. Instruction £ta|r. 
Air pressure' gage. 19. Glow plug switch. 

15. Instrument light switch. * 2a. *Hora button. 



Figure 6-5.— MD-3 instrument/control panel. 
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Figure 6-6.— MD-3 controls. (A) Shift pattern; (B) Parking brake lever operation. r 
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As mentioned previously, the operating pro^ 
, cedurqs for the^farious types and models of tow 
tractors differ" in some respects. The operation 
of the MD-3 is used as a representative example 
in the following discussion. It should be em- 
phasized thatf the current applicable operation 
. instructions should be consplted^for the. correct 
and specific operating procedures. 

s _ • 

Before attempting to ojprate any type of 
*, equipments you should be familiar with its in- 
struments and controls. Procedures Tor starting 
the MD-3 tractor depend on weatlier conditions. 
If the *vertfee ambient temperature is pbove 
40 °F f% NORMAL starting procedures $hofild be 
followed.*!? the average.tempcrature is 40 °F or 
•below, COLD WEATHER . starting procedures 
should t be f61lowed. 

The normal starting procedures ^re as 
follows: 

1. Apply the hand brake and shift transmis- 
sion to N (neutral) as shown in figure ^6*6. 

0 « 2. Turn the ignition switch ([4J in figufe 6-5) 
<ON and ,pu$h the starter, button [5] unt^ the 
engine begins/ firing regularly. Should the ehgine 
fail to start in 30 Seconds, release the starter but- 
ton and allow' a 2-minute recovery time before 
each . additional attempt to start. Excessive 
engine cranking at any one time may damage $e 
cranking motor. 0 



.• 3. After tfie engine starts, check the engine 
% Qil pressure [8], water temperature fl3] f and the 
operation of the ammeter [61. The ammeter 
shouljj indicate a positive ( + ) charging rate. 

CAUtWj: Stop the engine if t^ere >a svid-. 
den rise in ehgine temperature and/or Yio oil 
4 pressure. t 

\ The diesel engine of the MD-3 is equipped 
with\glow plflgs.for cold weather starting. A 

- tgkiw- plug is an electrical heating element in- 
stalled next to each fuel injector and is used to 
preheat, the injector and combustion chamber. 
Tfie heating element . is supplied with current 
- from the battery. To complete this electrical cir- 
cuit, the ignitioh switch [4] and the glow plug 



switcfi [19] must be ON. Operation of the glow 
plug is indicated N on the glow plug.pieter [1]. 
Normal gage operation is indicated by the gage 
pointer moving to the far right when the* glow 

plug switch is pressed. 

;=> 

Cold weather . starting ' procedures are as 
follows: * . 

1. Apply the hancf < brake and .shift the 
transmission* level to N (neutral). v . 

• 2. Turn the ignition Switch [4] ON and press 
the glow, plug switch [19] to^reheat the engine 
combustion chambers.. Allow the amount of 
prehear time as indicated in table 6-1. After the 

. combustion chambers have been warmed, press 
/ the .starter button. Do not release the glow plug 
switch until the engine begins firing regularly. 

i • , 

3. If the engine fails to start during the first 

30 seconds of cfenkihg, rele4se the startef but- 
ton to allow a 2-minute recovery period befoit 

• another attempt at staftiiVg! Do not release the 
' glow plug switch between start attempts. 

4. After the engine starts, run it at a fast idle 
until th^ engine oil pressure gage [8] indicates oil 
circulation and the engine temperature gage [li] 
indicates that the cooling system is warm. Idle 
the engine untH.full air pressure is developed in 

.the brake system. This is Indicated by the air 
pressure gage [14] and the air low-pressure warn- 
ing light [16]> The warning light is on whenever 
pressure in the air system is less thlp 60 psi. The 

Table 64.— Glow plug preheating chart 



Ambient Air 
temperature 9 ¥; 



60 
30 
0 
-20 



Preheating" 
time (minute) 



0.5 » 

1.0 

1.5 

N 

3.0 
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tractor should not be opetated until ihe warning 
light is OFF and the "air pressure gage irtdicates 
more than 60 psi. 

CAUTION: Do nqt use glow plugs while the 
tractor is working. Damage to. the engine may 
result. 

To operate tjie/tractor, &pj>ly the- service 
"brakes and release parking brake. (SeeJBJ in 
figure 6-6.) With the engine idling, ose the shift 
•lever to select thtf type transmission operation 
desired. (See [AJ of figure 6H5.) Release pressure 
on the brake pedaF and gradually 5 ncrease the ac- 
celerator feed to start moving the tractor. The 
transmission should be operated in the following 

mariner: . ; * 

** 

All normal forward driving and towing with 
light or moderate loads should be accomplished 
with the shift lever at s D (drive). In this position 
the transmission automatically upshifts and 
downshifts between second gear and thirdgear 
(direct drive). Maximum acceleration is obtained 
by fully depressing, the accelerator, causing the 
transmission to automatically downshift from 
third gear to second gear. When pressure on the 
accelerator is decreased, the transmission 
automatically upshifts! 

« 

The shift lever should be moved to L (low) 
wfien the tractor is used to tow near maximum 
loads (8,500 pounds' drawbar pull), or ascend 
steep^grades. In addition, engine braking power 
can be gained when the transmission is in this 
gear ratio. This braking power assists the brak- 
ing action of the sefvice brakes. The transmis- 
sion will not upshift automatically from first 
gear while the lever remains at the L position. 

The shift lever may be removed from L to D 
t>r frfcrti D or L.at any tractor speed. If the shift 
lever is at D when the tractor is at a standstill and 
the accelerator is fully depressed, the transmis- 
sion will automatically downshift from second 
gedr to.first gear. As tractor and engine speed in- 
creases, the transmission automatically shifts' 
from first gear through second to third gear. The 
tractor must, bi brought to a complete stop 
before making the shift between D and R 
(reverse). 
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during tractor operation, . the operator" 
should listeq for unusual sounds which may in- 
dicate trouble. Gages and instruments should be 
checked periodically. Any unusual gage indica- 
tions, such as excessive temperatures or 
pressures, are warnings of possible troubles. For 
example, the torque converter temperature gag? 
([12] in figure 6-5) shows "the temperature of oil 
leaving the converter. Readings vary with work- 
ing conditions, but the convener temperature 
should never exceed 250°F. 



.AIRCRAFT .SPOTTING DOLLY, SD 10 

The movement of ajreraft on shore stations 
and abokrd aircraft carriers has historically been 
accomplished by means of a tow bar and man- 
power or a tow bar and tractor; however, in 
crowded areas these methods become ineffer- 
tive. The aircraft spotting dolly (figure 6-7) 
while providing "maximum maneuverability, 
tow, .turn, and spot several types of aircraft as 
effectively jn congested areas as in the open. 

The §D-1D, manufactured by Consolidated 
Diesel EJectric Corporation, is equipped with a 
3-cylinder diesel engine and weighs 7^500 
pounds. It has a Jifting capacity of 16,000 
pounds, and can operate under most aircraft as 
it is only 29 inches high. The spotting dolly can 
approach an aircraft head on, pick up the 
nosewheel, spin on its own axis, and tow the 
nosewheel directly out at any angle to the air- 
craft's originaMine of direction. It eaft turn an 
aircraft through 360 degrees while the landing 
gear pivots around a stationary point. 

The nosewheel, when loaded on the lifting 
arms of the spotting dolly, is on a freely revolv- 
ing turntable located between the two drive 
wheels of the spotting, dolly*. A differential dri\e 
system permits one drive wheel of the spotting 
dolly to be driven forward, the other in reverse. 
This allows the spotting dolly to spin completel\ 
about witffout moving the nosewheel. „ 
• - • k 

The spotting dolly is a 3-w heeled device, two 
of tjjp wheels are driven and the third 1s a free- 
wheeling caster. Control is accomplished 
through a single handle on the end of the control 
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Figure 6-7.— Aircraft spotting doily, Model SLMD 



arm. Steering is accomplished by pushing the 
handle left or right; spedd and direction (for- 
ward or reverse) by twisting the handle. The 
operator may either walk with the unit, or ride 
on the operator's seat, controlling it with a 
single hand. Maximum speed for the SD-1D is 
two miles per hour loaded and five miles per 
hour unloaded. 

The usual manner of loading an aircraffts to 
set the brakes on the main landing gear, lower 
the lifting arms of the spotting dolly, drive it 
under the nosewheel, insert two axle pins in the 
lifting arms, raise the lifting arms, release the 
aircraft brakes and drive away. , ' 



MOBILE CRANES 

Mobile cranes are used both at shore stations 
and aboard ship. Those* for shipboard use are 
usually smaller and to some degree more 
maneuverable than shore-based cranes. The 
mobile crane is an emergency vehicle primarily 
designed for use in aircraft salvage and rescue. 

. Maximum performance of the mobile crane, 
including its operating equipment, is dependent 
upon • the frequency and scope ^f the 
maintenance rendered, plus the ability of the 
operator' to properly operate ih6 crane. 



Personnel to whom the crane is assigned should 
study the crane's technical manual prior to ac- 
tual operation of the crane. 

NS^O MOBILE CRANE 

The NS-60 mobile crane (figure 6-8) is 
designed primarily to lift and carry crashed air- 
craft on the flight deck of an aircraft carrier. 
The crane is equally suitable for similar duty on 
shore stations— both for aircraft landing areas 
and for paved or unpaved operational areas. 

The crane, a self-propelled vehicle, is 
mounted on four electrically powered wheels, 
tjeavy-duty d.c. electric traction motors' and 
gear reduction units built within the whceliiubs 
provide motive power for the crane. Each f whcel 
motor is equipped with multiple disc type' spring- 
loaded brakes for emergency stops and parking, 
while an electrical braking system is used for 
operational deceleration of the crane. 

The hook motor also operates on d.c. and, 
because of an electrical interlock, cannot be 
operated simultaneously with the wheel motors. 

A.c. electric motors, strategically located at 
the point of power application, drive through 
reduction gear boxes to provide boom move- 
ment and steering. Each a.c. motor is equipped 
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Figure 6-8.— Mobile cranes. 
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with a multiple disc, spring-loaded brake that 
sets instantly when the mpjor's electrical povyer 
is interrupted, thus locking the boom in posi- 
tion. Restoration of the motor's electrical power 
automatically releases the motor brake. 

Two generators, one a.c. and one d-.c.,^ 
coypled directly to and driven fey a 6-cylinder 
diesel engine, supply current to the control 
motors and the wheel motors. One controlhan- 
dle (potentiometer), located on the operator's^ 
control panel, provides control of the wheel > 
motors or hpok motor, whichever is selected by ) 
the operator, ^while fingertip switches on tfie / 
control panel provide control of steering anpr 
boom movement. 

A remote control panel having a 25-foot 
cable is stored in a compartment on the left side 
of the cra i ie. This control panel allows the 

/ 

. 6-10 
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oper^tpr to maneuver the crane or to operate the 
hook motor, boom motor, and- parking brakes 
from any point on deck up to a maximum of 25 
feet. 

The crane is capable of lifting andcarrying 
60,000 pounds with the boom at its minimum ex- 
tension. Unloaded weight pf the crane is 125,000 
pounds. 

' Attached'to the front of the crane is a* sta- 
tionary, bulldozqr-type,*push plate. Its purpose 
is to allow tficcrane to push away damaged air- 
craft or other material to clear the flight deck or 
runway; 

An earlier version of the crane, the NS-50 
(SC-7), is quite similar to the one just described. 
The main differences are the weight of the crane 
and its load capacity. 



109 



/ 



Chap ter 6-GROUND SUP>ORT EQUIPMEN T 




199.24 



Figure 6<$.— Mobile cranes. 



MB-1A MOBILE CRANE 

The MB-IA mobile crane (figure 6-9) is 
designed to .have good Maneuverability in lifting 
and removing crashed aircraft from air station 
runways and surrounding areas. The MB-1A is 
made up of a 2-wheeled prime mover attached to 
a 2-wheeled crane. 

The prime mover is powered by a diesel 
engine driving through a twin-disc clutch, a 
5-sp*ed transmission, a high/low-speed auxiliary 
transmission, and a torque-proportioning dif- 
ferential. The auxiliary»transmission in combina- 
tion with the 5-speed transmission^ results in 10 
speeds forward and 2 speeds in reverse The 
wheels of the crane are not powered. 

An a.c. generator, driven from\he engine 
flywheel, supplies current for powering the hook 



motor, jib motor, boorn mQtor, £nd steering 
motor. : These motors are controlled by fingertip 
switches located at the operator's station.: A 
remote control Box is provided for controlling 
the hock, jib, and boom motors from a position 
near the point of pickup.. 

Air brakes are provided on all four wheels. 
These brakes consist of alternate discs splined to 
the brake drum and brake hub. Air pressure 
directed to a pressure plate forces the discs 
together for braking. Springs are used to ntftve 
the pressure plate to the released position when 
the air is bled from the brake. Selector valves are, 
provided to control the selection of front, rear, 
or both brake sets. 

There are three stations where sound- 
powered telephones may be connected.: One sta- 
tion is ir; the cab by the operator, and the others 
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are located at the left side of the crane tqngufe 
and at the rear of the crane. To use, sin^y plug 
in the phone jack at one of the station outlets. 



MOBILE ELECTRICAL 
POWER PLANTS 

Mobile electrical power plants (MEPPs) sup- 
ply electrical power for various testing antf 
chtckoyt operations of aircraft. The M3PPs 
used today are designed for operation on shore 
stations and aboard aircraft carriers. On aircraft 
carriers these units are usually of the mobile 
type,, with minimum vehicular dimensions and 
weight; they arje usually designed for utmost, 
maneuverability and mobility. On shore stations 
these uriits may be mobile, self propelled, large 
in siie, or may be trailer-mounted and require 
towihg. 

There are four categories by which the 
MEPPs are readily identified: (1) vehicular, sfelf- 
propdled; (2) trailer-mounted, gasoline or diesel 
engine driven; (3) trailer mounted, electrically 
driven; (4) dolly/skid mounted, gasoiine/diesel 
engine driven or electrically driven. The various 
categories of power plants may be further 



identified by prefix Jetters NA, NB and NC. 
Thescletters indicate the type of powereufcilable 
from the unit as follows: 

NA— d.c. output power only 

NB— a.c. output power only 
V 

NC — a.c. /d.c. output power 

There are many types of MEPPs in use. The 
type used depends upon the type of aircraft to be 
serviced. Three of the various types of .MEPPs 
are described briefly in the following 
paragraphs.; 



NC-2A MEPP 



f ■ 



The NC-2A (figure 6-10) is designed' pri- 
marily for emergency use aboard aircraft car- 
riers. (Normally, deckedge power is used.) It is a 
self-propelled diesel engine-powered service 
f unit. It is front axle-driven, steered by the two 
rear wheels, and readily maneuverabte iii con- 
gested areas. The vehicle has a turning radius of 
BOTnches. The front axle is driven by a 28-Volt 
d.c. reversible, variable speed motor, capable of 
propelling the unit up to 14 mpK on level terrain. 




Figure 6-10.-MEPP NC-2A. 
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The primary source of power is a 3-cylinder, , 
wfRferaookd diesel engine which drives the a.c., 
and d.c., generators throi^gh a speed increasing 
transmission. All controls, both propulsion and 
electrical power, are available to the operator on 
three panrk located in front and to the f^ght of 
{he operator's seat. 

/The power plant is designed for air transport 
and is provided with two tiedown rings each on 
the front and rear bumpers. Forklift channels 
are located between the front an<^ rear axles, 
providing safe lifting points for the unit. 

/ NC-M MEPP 

The NC-8A (figure ^-44j is a mobile, self- 
propelled, diesel engine-powered ser\ ce unit 
which is utilized for starting and servicing rotary 
and fixed wing 'aircraft. It is capable of pro- 
viding 400-hertz, 3-phase, 120/208 vac, 60-kva 
power, and 500 amperes (current limited) inter- 
mittent pouer. 

The NC-8A mobile electric power plant 
is a four-wheel, front-steering, electric 



motor-propelled vehicle with a dual voltage 
a.c. /d.c, generator, and a water-cooled, four- 
cylinder, two-stroke cycle diesel engine 

Likt the MEPP NC-2A, thtf power plant is 
designed for air transport and is provided with 
four tiedown rings, two each on the front and 
rear bumpers. Forklift channels are located be- 
tween the front and rear axles, "providing safe 
lifting points for the unit. 

Power .Supply /Transformer 
Rectifier (T/R Unit) 

The power supply/transformer rectifier 
referred to as a T/R unit is an add-on unif for 
the NC-8A. It supplies jet starting power for air- 
craft wittf electric starters. The a.c. input power 
of 208 tfeflts 3-phase 60 kva and 400 Wrtz from 
the NC-8A is supplied to the T/R unit to pro- 
duce a d.c. output of 28 or 35 volts and 750 or 
1000 amperes for jet start. 

OPERATION OF THE TRANSFORMER- 
RECTIFIER tlNIT.—The^ following is the 
operation and parting cycle pf the T/R, unit. 
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Figure 6-11.— NC-SA mobile poWerplant. 
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When t*he start signaPis received to start the 
aircraft, the output voltage from the 1, R unit 
rises to approximately 6 volts. T^e limited 
voltage rise prevents current inrush and sudden 
mechanical shock to the aircraft starter prior to 
and during the time the starter dog engages with 
the engine. 

While maintaining low voltage, the aircraft 
jet engine starting contactor closes, delivering 
current to the starter motor. After a current flow 
of approximately, 100 amperes, the starter dog 
engages with a minimupi Of force. The voltage 
now starts to rise while the current is limited by 
the voltage regulators a value of 1000 to 1 l(x) 
amperes. While the T/R unit is in a current lirfrit 
status, the outpu^ voltage .reduces to a level 
determined by the starter motor impedence. 4 

\ 

As the aircraft starter motor speed incr^ses, 
its counter electromotive force ,(CEMF) also in- 
creases, reducing the current demand. As .the 
current decreases, the\oltage is permitted to in- 
crease up to 35 volts (or 28* volts if the unit has 



the capability' and the switch is in this position^ 
and is held constant by action of {he voltage 
regulator. As bhe starter motor speed increases, 
so does its counter emf. Thft decreases the 
amount of current flow. When the starter cur- 
rent decreases to approximately 235 amperes, 
the undercurrent relay or speed switch in-the air- 
craft drops out, electrically disconnecting the 
T/R unit from the aircraft starter motor. When 
the current demand has decreased to i}6 dropout 
valye (235 atnperes), the jet engine RPJS4 is high 
ehough to accelerate without external aid. 

NC-10B MEPP 

The NC-10BT (figure 6-12) is a diesel engine- 
driven unit designed for shipboard or shore 
station use. This unit supplies 90-kva, 
120/208-volt, 3-phase, 400-Hz power for servic- 
ing, starting, and maintaining helicopters and jet 
aircraft. A portion of the electrical power 
generated is rectified ^to supply 28 volts d.c. at 
750 amperes (1,000 amperes intermittent) for 
aircraft starting. 




Figure 6-1 2.- MEPP NC-10B. 
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The powerplant is enclosed \$ a steel hous- 
ing, fabricated in two section^ which are easily 
removed foi servicing the Unit. Operating com- 
ponents are mounted on a four-wheel trailer 
which'is equipped with mechanical-type internal 
Expanding wheel brakes. The brakes may be set 
by hand lever, and set automatically when the 
tow bar is in the vertical position. 

Double-hinged doors provide access to the 
co/itrol panel, starting components, and three 
output power cables. 

Tljie plant's electrical system^ is protected 
from overload by output circuit contactors, cir- 
cuit breakers, overvoltage and undervoltage 
relays, overfr.equency arid underfrequency 
relays, thermal overload relays, and fuses. 

The 1 unit is self-propelled, for movement be- 
tween aircraft on the line, by two hydraulic 
wheel motors. The operator's control is located 
on the tow bar. Hyaraulic pressure is supplied 
by the hydraulic system which also provides 
pressure to operate the engine starter ancl the 
ejectrohydraulic governor's actuator system* 



MOBILE MOTOR-GENERATOR 
SETS 

Mobile motor-generator sets (MMGs) per- 
form the same function as the mobile electric 
powerplants, but they are not self-contained and 
require an external source of electrical power for 
operations ti^e MMG-l/A and MKlG-2 are 
primarily used m hangars on shore stations, or 
on the hangar decks of aircraft carriers where 
the running of kn internal combustion engine 
would be objectionable and* where external 
power (220-440/60Hz) is readily available. 

MMG-2 



The MMG-2 (figure 6-13) is physically quite 
small and compact. It is a trailer-mounted elec- 
tric motor-driven generator set used to provide 
120/208-voIt, 400-Hz, a.c. power, and 28-volt 
d.c. power for use in ground maintenance, 
calibration, and support for all fighter/intercep- 
tor type aircraft equipment. ,1 



call 




\ 
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Figure 6-13.— MMG-2. 
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FLIGHT LINE ELECTRICAL 
DISTRIBUTION SYSTEM (FLEDS) 

The FLEDS is an electrical distribution 
system for servicing aircraft on the flight line. 
Figure 6-14 shows the major parts of the 
FLEDS. It consists of 3-way junction boxes, in- 
terconnecting ramps, aircraft service •point 
castings, and aircraft connector plug assemblies. 
The total system capability is 24 aircraft (figure 
6-15). Each service'point can service one aircraft 
with 115/200 volts, 3-phase, 400-hertz power. 

The FLEDS accepts power from a Mobile 
Electric Power Plant (MEPP) capable of supply- 
ing 11 5/200- volts, 3-phase, 40Q-hertz power. 
Power is applied at the junction boxes and 
branches unto the service point castings to the 
aircraft connector plug assemblies. The cables 
connecting the junction boxes, service point 
castings, and aircraft connector plugs are in- 
stalled underneath the interconnecting ramps 
for protection. 




FORKLIFT TRUCK 

The fdrklift truck is a much used, power- 
driven piece of material handling equipment. It 
is a cantilever type of industrial truck— either 
diesel-, gasoline-, or electrically-operated with 
either three or four wheels. It contains vertical 
uprights and an elevator backplate equipped 
with tw^or more forks of sufficient iength and 
thickness for use with various types of pallets. 
. (See figure 6-16.) Forklift trucks that come 
under your care as an AS are powered by diesel 
and gasoline engines and have pneumatic or 
solid rubber tires. Forklift trucks are generally 
used to handle palletized unit loads but may also 
be used to haul boxes or containers equipped 
with skids as well as other large containers and 
packages. They are used to hoist heavy loads 
into aircraft. They arfe also used to move loads 
aboard carriers, onto barges, onto piers, in 
warehouses, and in and around freight ter- 
minals. 

The forklift truck must be operated only by a 
licensed operator. The servicing and upkeep are 
similar to- those required for any automotive 
equipment. 




RAMP SECTION 



AIRCRAFT CONNECTOR 
CABLE AND^PLUG 




227.113 

Figure 6-14.— Major components of FLEDS. 
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MEPP or MMG 
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Figure 6-15.— FLEDS. 



PREHEATERS AND AIR 
CONDITIONERS 

Prehcaters and air conditioners are used in 
maintaining desired temperatures in aircraft on 
the gr6und. In the following paragraphs, an ex^ 
ample of each type of unit is discussed. 

PREHEATERS 



two-cylinder, air-cooled engine developing 13.6 
horsepower. This engine drives a ventilating air 
blower and a generator. The blower forces air 
through the heater and through the outlet ducts. 
The generator actuates the spark plug to ignite 
the combustible mixture in the combustion 
chamber of the heater. The heater burns the 
same gasoline as the engine. Twin outlet ducts 
can supply heat through 30 feet of 12-inch ducts. 



The NPH-3 portable preheater produces up 
to one million BTU per hour for ground heating 
of aircraft, portable shelters, or any space re- 
quiring h$at, It is a box-shaped, four-wheeled, 
towed vehicle that has expanding-type parking 
brakes on the rear wheels. It is powered by a 



AIR CONDITIONERS 



Air-conditioning units are designed to pro- 
vide ground ventilating and cooling for aircraft 
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elfectric-powered by a 30-horseppwer, 440-voh, 
3-phase, 60-cycle electric motor*which is an in- 
tegral part of the compressor. 

The uoit is mounted on four wheels. The two 
rear whe -is are non-steerabie, shock-absorbing 
or iieavy duty cushion .{read tires. Two swivel 
shock-absorbing wheels ar* provided on the 
center front of the unit. The rear wheels incor- 
porate parking brakes that are applied or re- 
leased by a single manual control lever located at 
the front of the unit, Access doors and panels 
are provided for full accessibility. Four lifting 
rings arc mounted on the upper corners of the 
unit. 

NR-10 Air Conditioner 

The NR-10 air conditioner (figure 6-18) is 
also a mobile, trailer-mounted, self-contained 
air-conditioning unit, A six-cylinder, tur- 
bocharged, 82-horscpower diesel engine supplies 
all the powT for the operation of the air condi- 
tioner. Incc.porate;! in the engine £?e a manual 
throttle,* water pump and thermostat/oil filter, 
fuel injection pump, fuel transfer! pump, fuel 
filters, vaViable speed governor, o/erspeed con- 
trol, thermal protection and k>w oil pressure 
safety switches,^enerator,jiftdstarting circuits. 

to 

The engine is Ijquid-cooled by means fof a 
radiator. Air flow through the radiator is pro- 
vided by the condenser fan. The axle assembly 
consists of the tow bar and four independent 
suspension wheels, The tow bar' assembly is 
designed so that when the front wheels attain 
then maximum angular position, a cam on the 
towbar assembly is released allowing the towbar 
to continue following the motion of the towing 
vehicle, All four wheels are provided with bcak- 
ing, .'^ 
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Figure 6-16. — Forklift (ruck. 



ca6Gis and electronic systems. Most units per- 
form the following functions: 

1, Cool aircraft avionics equipment com- 
partments, 

* 

2^Ventilate equipment compartments at 
ambient temperatures where cooling is not re- 
quired, 

3. Cool occupied aircraft cabins. 

4, Cool pressurized personnel suits. 

Air-conditioning units are usually trailer- 
mounted . The unit is usually powered by either a 
gas6line engine, a diesel engine, or an electric 
motor. Air-conditioning units are identified by 
the letter designation NR, followed by a model 
number, NR-2B, NR-3A, NR-5C, and NR-10 
are all differen*models of air conditioners. The 
NR-5C and NR-10 are briefly described in the 
following paragraphs. 

NR-5C Air Conditioner 



is 



The NR-5C air conditioner (figure 6-17) 
a mobile, trailer-mounted unit and is 



CAS TURBINE POWER 
SERVICING EQUIPMENT 

Gas tuYbine power units are driven by gas 
turbines. Although they all employ similar gas 
turbine engines, there are several different types 
and configurations of gas turbine p&mi 
equipments. Basically, these units provide air for 
jet starting and in some cases provide electrical 
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Figure 6-17.— NR-5C air conditioning unit. 
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power for servicing or starting aircraft. These 
units may^also be used f o supply air for safe 
removal of snow or ice from aircraft and carrier 
flight decks. 

Gas turbine power equipments are largely 
self-contained and require only an outside 
source of fuel and oii tamaintain a constant out- 
put. The units* may be enclosed in a skid : 
mounted enclosure, housed in an aerodynamic 
pod, or mounted on ttye rear of a tow tractor, 
such as the MD-3 described previously in this 
chapter. When housed in an aerodynamic pod, 
these units ^re designed to be transported on the 
borab shackles under the wings of jet aircraft. 
Th£ pod is mounted on detachable wheels or on 
a bomb trailer >vhen in use^ Tlo^fnspeetion, 
maintenance, and repafr of ga^Ojrbine power' 
equipment are your major responsibilities as an 
AV 

GT085 

The GTC-85 gas turbine engine is basically a 
two-stage centrifugal Compressor, directly 
coupled to a radial f inward-flow gas turbine. 
Compressed air is obtained as bleed-air from the 
second stage of the compressor at a 5.6:1 
pressure ratio. This pneumatic power (bleed-air) 
is used ipr the operation of large pneumatic 
equipment which is basically that of jet aircraft 
turbine starters. 

The following is an explanation of model 
number identification. The GTC-85-72 and 
GTC-85-73 are the two GTC-85 turbines used 
most in GSE. Gas turbine compressor model 
number GTC-85-72 1s used avan example'. 

GTC— A group ol letters selcued from 
the title of the unit to reduce the title to a 
symbol. 

85— Indicates a spcufied design or type 
unit. 

72— Denotes a basic design configuration 
and indicates tint all units bearing this 
dash number are interchangeable, but 
noninterchangeable with other- units 
bearing a different dash number. 



The GTC-85-72/73 engine mounts in a 
GTE-85 enclosure (£TE = Gas Turbine 
Enclosure). Some GTE-85 enclosures are 
mounted on the MD-3B tow tractor and other 
enclosures are mounted on trailers. GTC-85 and 
GTC-lOO are different models of eas turbine 
compressor engines. 

NCPP-105 

The NCPP-105 with the GTC- 100-54 is 
described briefl> in tne following paragraphs. 

The NCPP-105 (figure 6-19) is a complete, % 
self-contained unit consisting of a» Jlyaway 
assembly enclosed in a skid-mounted, weather- 
resistant enclosure. The top view of figure 6-19 
shows the NCPP-105 as a skid-mounted unit. 
This unit can be installed on a trailer, as shown 
in the lower view of this figure. This permits ease 
of movement from aircraft to aircraft and from 
place to pl£ce. 

The NCPP-105 supplies, compressed air at 
two pressure ratios (5:1 and 3.6:1) for aircraft 
engine starting,* and a.c. and d.c. electrical 
power for operation of aircraft a.c. and d.c. 
electrical components. It is equipped with a 
remote cable assembly, an a.c. output cable, a 
d.c. output cable, and a bleed air duct assembly. 

The unit enclosure consists of a forward and 
aft closure (hinged togefher), a cable stowage 
enclosure (hinged together), muffler assembly, 
fuel tank structural assembly, • and a base 
assembly. 

The flyaway assembly is normally operated 
while in the NCPP-105 enclosure, with the d.c. 
power supply mounted in the forward enclosure. 
However, when it is required to" transport the 
flvaway 'assembly by aircraft to * temporary 
location, the d.c. power supply is removed and 
relocated on the flyaway assembly structure. 
The fuel line and a.c. and d.c. electrical output 
cables are disconnected, the forward and aft 
enclosures are lifted off th* structure assembly, 
and the flyaway assembly if then removed from 
the base assembly. The flyaway assembly, with 
its remote cable, a.c. and d.c. electrical output 
cables, and bleed air duct assembly, upon arrival 
at its temporary location, can be operated by at- 
taching it to a fuel supply. * 
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Figure 6-19.— Model NCPP-105 compressor power unit. 
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The control panel is part of the flyaway and 
is located on one end of the NCPP-105 unit, as 
shown in figure'6-19. The control panel contains 
the complete operating instructions for the 
operation of the unit. 

NOTE: The NCPP-105 flyaway assembly 
cannot be hung as an external store and must be 
transported inside a transport or cargo-type air- 
craft. 



WEAPONS LOADER 

The AERO 47A Weapons Loader (figure 
6-20) is designed primarily for the U.S. Navy to 
load externally carried munitions, weapons, 
JATO bottles, ammunition cans, rockets, 
pylons, and fuel tanks onto tactical aircraft. It is 
used to lift, transport, and attach these items of 
varying size, weighing up to 4,500 pounds, to the 
wing and centerline pylops of the aircraft. All 
lifting and manipulating functions of the 
weapons loader are hydraulically powered. The 
♦vehicle is powered with a 27.5-horsepower, 



multifuel burning engine which provides power 
for the movement of the vehicle as well as the 
hydraulic system. 

The AERO 47A is controlled in a manner 
similar to conventional forklift tiucks.^It is 
equipped with hydraulic powered steering which 
provides a turning radius of 15 feet. All 
hydraulic motions, including the lifting 
mechanism, incorporate safety features which 
prevent movement of the load in the event of 
mechanical or hydraulic failure. 

The application of this loader > in aircraft 
loading operations permits the loading of all 
weapons with a two-man crew. Since the loader 
permits transportation and handling of 
prepackaged multiple suspension racks, opera- 
tions such as individual weapon attachment, 
sway bracing, fuzing, attaching arming wires, 
and preliminary rack checkout can be performed 
as a prestaging operation. Loading time at the 
aircraft is reduced to minimum. 

AERO 47A has conventional automotive 
power steering. The drive train consists of a 
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Figure 6-20.— Aero 47A weapons loader 
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single dry disc automotive clutch, a standard 
3-spced transmission, a 2-speed transfer case, 
and a limited slip differential to ensure positive 
traction. Brakes consist of a mechanical parking 
brake on the rear wheels and hydraulic service 
brakes on the rear wheels and two inside front 
wheels. 



P-36 AIRFIELD MAINTENANCE 
TRUCK 

The P-36 airfield maintenance truck (figure 
6-21) is a platform truck capable of hauling 
loads up to 3,600 lb. A 34-horsepower, four- 
cylinder, air-cooled engii\e provides the power. 
The open operator's compartment is located at 
the front of the truck beside the engine. The 
transmission and steering are manually 
operated. The ignition system is the coil and 
distributor type. The maximum governed speed 
of the engine is 2,175 rpm producing a top speed 
of 15 mph. Hydraulically operated brake shoes 
inside each wheel brake drum provide a means 
of braking the N truck. The standard shift 
transmission unit provides two forward speeds 
and one reverse speed. The six volt lead acid 
storage battery, generator, and voltage regulator 
system is the-source of power for the starting, ig- 
nition, and lighting systems. 

This truck is used around airfields * for 
general hauling. It can be used for off-pavea 



surface hauling at low speeds but has only a five- 
inch clearance. It is provided with a coupler on 
the rear of the frame to facilitate towing trailers 
or other vehicles. 



AIRCRAIT FIREFIGHTING 
AND RESCUE EQUIPMENT 

MB-5 

Most aircraft firefighting and rescue equip- 
ment used on shore stations is maintained by the 
Public Works Department. On board aircraft 
carriers, personnel of the AS rating are con- 
cerned with the maintenance of this type of 
equipment. An example of such equipment is the 
MB-5 Aircraft Firefighting and Rescue Truck. 

The MB-5 fire truck you will encounter 
(figure 6-22) is manufactured by the Oshkosh 
Truck Corporation and is used on bpard some 
aircraft carriers. The MB-5 was designed for 
shore stations and they are Jteing replaced by 
units designed for carriers. The main engine is 
mounted on the rear of the chassis with the fan 
and radiator to the rear., This engine is a six- 
cylinder diesel engine displacing 638 cubic inches 
and rated at 273 horsepower at 2,200 rpm. An 
exhaust-driven turbocharger compresses the in- 
let air before it enters the cylinders. When first 
started, a speed limiting device limits the engine 
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Figure 6-21.— P-36 airfield maintenance truck. 
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Figure 6-22.— MB-5 aircraft fire fighting «nd rescue truck. 
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speed until lubricating oil pressure builds up to a 
safe operating range. The full pressure lubrica- 
tion system also bypasses the oil cooler and filter 
when the engine is first started untii -the 
temperature of the oil increases to a high enough 
temperature to flow unrestricted through the oil 
passages. Oil sprayed on the underside of the 
pistons assists in cooling the pistons, iikaddition 
to providing lubrication. All moving parts of the 
engine are either pressure-lubricatea by a gear 
type pump or splash lubricated. 

The engine is of the overhead valve design 
using mechanical lifters and push rods. Passages 
in the block and cylinder head circulate a 
coolant to cool the valves. Thermostatically con- 
trolled radiator shutters and a regulator valve in 
the water jacket restrict the flow of water and 
cooling air through the radiator to decrease the 
warrhup timet) f the engine and maintain proper 
engine operating temperature. The cooling 
system is pressurized for safe operation at higher 
than normal temperatures. The coolant is cir- 
culated by a centrifugal water pump through the 
engine oil cooler and the water-cooled air 



compressor as well as 'the normal passages. The 
air compressor, driven by the engine, provides 
air pressure for the operation of the hydraulic 
brake system power assist unit, radiator shutter 
cylinder, windshield wipers, and other units. 

The transmission is semiautomatic and pro- 
vides four fpeeds forward, neutral, and one 
reverse spe<;d. The transmission gear selector is 
located to the right of the driver's seat. Under 
normal conditions, the vehicle can be operated 
in 4th gear. In this position the transmission 
automatically upshifts and downshifts with the 
increase and decrease of engine speed. For off- 
road or heavy pulling operations, a lower gear 
range should ,be selected. When the selector is in 
one of the lower gears, the tachometer should be 
observed for indicated engine speed. When the 
engine speed reaches 2,200 rpm, the transmis- 
sion should be shifted to the next higher gear 
range. A smooth shift can J6e obtained if the ac- 
celerator is released momentarily while shifting. 
The lower ranges are also used to aid in braking 
the vehicle when descending steep grades. 
However, engine speed should not be allowed to 
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exceed 2,500 rpm. The'brakes shoiildi>e applied 
*as necessary to maintain engirtfe speed below the 
2,500 rpm level. 



The transmission transmits power to both 
the front and rear axles through separate drive * 
shafts. A parking brake of the internal expand- 
ing type is provided on the output shaft to the 
front axle. 

The MB-5 is equipped with power-assisted 
steering. The service brakes are of the hydraulic 
type, and the system incorporates an air-over- 
v ^ hydraulic power assist unit. The volume of com- 
pressed air necessary for the ^operation of the 
brakes, windshield wiper, and various other con- 
trol units is supplied from two reservoirs 
mounted on the chassis., A constant pressure is 
maintained in these reservoirs by an air com- 
pressor which is mounted to and driven by the 
engine. A recharging .valve is provided on one of 
the reservoirs to facilitate air system charging 
from an external supply. 

An auxiliary power generator set is located 
on the work deck area just forward of the main 
engine. The generator set consists of a one- 
cylinder air-cooled diesel engine coupled to a^ 
generator of 1,000-watt capacity. The generator 
supplies 115-volt, 5ingle-phase, 60-hertz current 
for the operation of hand power tools and ac- 
cessories and also supplies direct current for bat- 
tery charging. The generator set may be started 
from the operator's cab by means of an elec- 
trical starting motor. A duplicate s 1 of starting 
switches is provided for starting at the unit. A 
means of manual starting is also provided. 

Maintenance of the MB-5 requires the coor- 
dinated efforts of the using and supporting ac- 
tivities. On board aircraft carriers, the .using 

* activity is the V-l Division of the Air Depart- 
ment, and the supporting activity is the Aircraft 
Intermediate Maintehance Department (AIMD). 
Within tfte V-l Division, personnel of the ABH 

^ rating operate the vehicle. In addition to servic- 
ing and performing preoperational inspections, 
personnel of the V-l Division are responsible for 
complete maintenance of the actual firefighting 
equipment and components. AS personnel of 
the AIMD are responsible for calendar inspec- 
tion and major repair of the vehicle itself. 



SB/TAU-2 FIREFIGHTING UNIT 

The TAU-2 is* a self-contained ' twin agent 
firefighting unit Assigned for shipboard use. The 
assembly^ mounted on,the rear of an MD-3 tow 
tractor fot flight deck use pr it is mounted on an 
Aero 21C bor^b skid for hangar deck use. 

, * The TAU-2 consists' of two tanks, an 
80-gallon tank for premixed Aqueous Film 
Forming Foam (AFFF) Solution (commonly 
referred to as light water) and a 200-pound 
capacity tank for Potassium K Pcflvet (PKP) 
chemicals. The, solutions, PKP and light water, 
are both propelled from the tanks through 
associated piping by a single 400-cubic foot 
capacity nitrogen cylinder. The nitrogen cylinder 
must have a charge of 1700 to 2400* psi at 70 
degrees Fahrenheit for proper operation of the 
unit. The solutions are dispensed through a 
100- foot norftollapsible twin hose and twin 
pistol grip nozzles. The hoses are bound together 
and enclosed by a cotton cover. 

A/S 32 P-16 FIREFIGHTING TRUCK 

The P-16, Type TAU 3 (see figyre 6-23) is a 
self-propelled, low profile, firefighting vehicle 
designed for shipboard flight deck use. The size 
(40" x 65" x 175", 1/5 the size of an MB-5) and 
maneuverability (16 '4" outside turning radius) is, 
comparable to an MD-3 tow tractor with a rear 
mounted TAU-2. The capacity of the TAU-2, 
however, is too small to be highly effective iji 
fighting major fires wjbile simultaneously 

. augmenting pilot rescue. The physical size of the 
MB-5 Jimits its access to some areas of the flight 
deck, during flight operations, and its 
firefighting effectiveness is limited by its ability 
to expel its full capacity within 90 seconds. The 
MB-5 requires a basic crew of five while the P-16 
requires three. The crew for the P-16 consists of 
a driver situated in the forward left quarter, and 
two handline operators stationed on a platform 
at the rear of the truck. The truck is powered by 
a two-cycle, four-cylinder, liquid-cooled Detroit 
Diesel Type 4-53N. The engine develops 136 bhp 

'at 2400 rpm,' with a displacement of 212 cubic 
inches. 

The drive system used in the truck is a 
hydrostatic transmission system. This type of 
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Figure 6-23.— Firefightlng truck. P-16 (A'/S32P-16. Type TAU-3). 
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drive has the advantage tff operating an 
automatic transmission while tf)e engine runs at 
governed speed. This permits operation of the 
light-water riump at all times. Mechanical con- 
nections such as clutches, drive shafts, chains, 
etc. between the engine and the wheels are 
eliminated so that mounting the engine parallel 
to the axle is possible. One of the power take-off 
shafts from the engine drives a variable displace- 
ment pump supplying hydraulic power to the 
differential unit. The rear wheels are driven 
from the differential unit through universally- 
jointed drive shafts. 

When the neutral interlock button'is pushed 
in, the selectofsjever located in the'driver's com- 
partment is \4s&L,jor forward, t neutral, or 
reverse. This same selector lever becomes a 
throttle when the neutral interlock button is 
pulled out. The engine can be started with the 
lever in the neutral position. A speed control 
foot pedal is mounted in the driver's compart- 
• ment. The farther the foot pedal is depressed, 
the greater the output flow from the drive pump. 
When in neutral or wtien the foot pedal is not 
depressed, there is no flow from the pump to the 
drive motor. Switching to forward or reverse 
and depressing the pedal causes the truck to be 
driven in the* selected direction.. A 24-volt elec- 
trical system supplies d.c. power to the in- 
struments, the dash-panel gauges, the solenoid 
controls of the hydraulic system, and to the 
starting and lighting systems of the truck. 

The wheels of the truck are made up of two- 
piece bolted rims, 12 inches in diameter. All four 
tires are 12 ply, 7.00 x 12. The four one piece 
tube/type ^ires are factory inflated with per- 
ta^roattUtf 100 psi. A permafoam tire is a solid, 
ftiam filled, non-repairable tire. 

The braking system of the truck consists of 
service brakes and parking brakes. The service 
brakes are hydraulically actuated with internal 
expanding drum brakes located on all four 
wheels. The parking brakes are actuated by a 
hand lever at the driver's compartment with an 
over-center type locking device. The hydrostatic 
transmission supplements the braking force re- 
quired whenever forward drive is relaxed. The 
steerjjig is controlled by the front wheels with 7 
the aid of a power-assist type power steering 
system. 



The truck contains two storage tanks which 
are designed to carry 375 gallons of Aqueous 
Film Forming Foam (AFFF) solution and 200 
pounds of Potassium K Powder (PKp> dry 
chemical extinguisher agents. The truck is 
equipped with an 80-foot twinned hose 
handline, a single hose 100-foot handline, two 
fixed nozzles and a driver operated turret. The 
AFFF solution can be delivered through the left 
hand nozzle of the twinned hose handline, the 
single handline, and the driver operated turret. 
The dry chemical cai^only be delivered through, 
the right hand nozifle of the twinned hose 
handline. 

The fire-fighting system provides a dual fire- 
fighting capability: a light water (AFFF) system; 
and a dry chemical (PKP) system. The two 
systems operate independently of each other. 
However, they may be used simultaneously or ' 
they may be used to complement each other. 
Using one supply tank and one puftip, light 
water-dan be routed 'to fight a fire through four 
separate systems: the valve and nozzle on In 
80-foot twinned hose, the hand-held fiozzle on a 
100-foot hose, the- two fixed bumper nozzles, 
and the driver-operated turret. 



HYDRAULIC TEST STANDS 

Portable hydraulic test stands provide a 
means of simulating the aircraft engine-driven 
hydraulic pump. By connecting a test stand to 
the aircraft's hydraulic system, ihe various ac- 
tuating systems n»ay be operated without turning 
up the aircraft engine. The test stand is con- 
nected to the aircrafts hydraulic system at 
ground test couplings (quick discomecfs) pro- 
vided on the aircraft. In addition to ground 
checking f aircraft hydraulic systems, most test 
stands can be' used for flushing and filling the 
hydraulic system with micronically filtered 
hydrauIicUuid, MIL-H-83282 or MIL-H-5606. 

Portable hydraulic test stands, such as the 
AHT-63 and AHT-64 (see figure 6-24), are fre- 
quently referred to asf hydraulic jerTnys. The 
AHT-63 and AHT-64 hydraulic test stand is 
manufactured by the Sun Electric Corporation, 
the Liquidonics Corporation, oj Vitro Services 
Division. 
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Figure 6-24.— Portable hydraulic test stand, Model AHT-64. 
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The AHT-63 is powered by a 50-hp, 
3520-rpm, 220/440-v, 60-Hz, >-phase, 
128/64-ampere motor. It drives an axial piston- 
type pump which operates with a variable- 
volume and is pressure-compensated at 24 gpm 
at 3000 psi t^l3 gpm at 5000 psi. The AHT-64 
operates tye same as the AHT-63 except it is 
powered by a 3-cylinder, 2 cycle Cerlist diesel 
engine. NOTE: The Cerlist diesel engine 
manufacturer (Waukesha) discontinued 
manufacturing- the Cerlist engine and replace- 
ment parts some time ago. The test stand engines 
are now being replaced with a Detroit Diesel 
Model 3-53. The -53 series engines are used 
throughout the fleet in GSEs such as the NC-2A, 
NC-8A, NC-10A/B/C and the TAU-3 fire- 
fighting truck. The 3-53 engine is a member of 
the -53^«eries family of engines consisting of the 




in-line 3-, and the V6 cylinder configura- 
tions. These engines enjoy a high degree of inter- 
changability of parts among members of the 
family. 

Since the displacement (53 cu in) per cylinder 
is identical, 70% of the components of different 
engines are compatible. That is, a 4-53 engine 
could use 70% of the components of a 3-53 
engine because they both have 53 cu in cylinders. 



HYDRAULIC FLUID SERVICING 
EQUIPMENT 

Fluid servicing is the process of adding new 
filtered hydraulic fluid to a system, to replace 
fluid lost through leakage or as a result of 
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^jstwnjtfaiitf^^ Because of 

the close tolerance between operating parts- of 
equipment used in aircraft hydraulic systems, it 
is extremely important that precautions be taken 
to ensure that foreign matter is not introduced 
into aircraft systems. Because hydraulic fluid 
must not be poured directly in a hydraulic unit 
or aircraft system, the hydraulic servicing 
(dispensing) units were developed. 

The only approved types of hydraulic fluid 
dispensing equipments for use in servicing 
hydraulic systems are listed instable 6-2. The uie 
of any other servicing equipment to service 



hydraulic Systems must be approved by the Air- 
craft Controlling Custodier, Naval Air fcfework 
J Facility ^^the Naval Air Systems Command. In 
all cases any and alf servicing equipment must be 
fitted with 3-micron (absolute) filtration in the 
discharge line and cbnstructed so the fluid can- 
not become contamihated. 

HYDRAULIC FLUID SERVICING UNIT, 
MODEL H-250-1 

The Hydraulic Servicing * Unit" Model 
H-^230-1 is a 1-gal servicing unit, illustrated in 



Table 6-2.— Approved hydraulic fluid dispensing equipments 



NOMENCLATURE 


^MODEL NO. 


CAPACITY 


Hydraulic Fluid Servicing Unit 


H-250-1 


1 gal 


HSU-1 


3 gal 


Hydraulic Fluid Servicing Cart 


310 


10 gal 


Hydraulic Check and Fill Stand 


74 

•v 


5 gal 


35-lOOA 


5 1/4 gal 


D21929 


*7 1/2 gal 


718-0001 


7 1/2 gal 


Portable Hydraulic Test Stand* 


AHT-63 




AHT-64 




Hydraulic Fluid Dispenser 


A/M27M-10 


55 gal 


♦These equipments are intended primarily for system check and test 
but have approved fluid dispensing capability. 
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/figure 6-25. This unit provides a mealft rbr serv- 
idnfc^iystems by hand pumping filtered fluid 
dffectly from the original container wjfhout ex 
posing the fluid to 'open air or to othe? at 
mospheric contamination. The unit accepts the 
standard 1-gal container which, when installed, 
serves as a reservoir. Three-micron (absolute) 
filtration is provided to remove even the smallest 
particles from new fluid and to prevent Con- 
tamination of the system being serviced. While 
contamination in new fluid is rare, it has 
ocdirred. \ 

Aji important feature of the H-250-1 servic-) "V 
ing unit is that the original fluid container 



* l gAllon 

HYDRAULIC FLUID 



serves ^s a reservoir which is not opened' until it 
is placed in the unit -and the handle assembly 
pressed! into a locked position. When the handle 
locked, the can is sealed into the unit cleanly 
piSrculg the top and bottom, automatically 
destroying the can's potential for reuse. The 
H-250-1 Servicing Unit is equipped with a top 
piercing pin which is drilled to provide the can 
with atmospheric venting through a 5-micron 
filter. It alsoltaS a check valve to minimize air- 
borne particulate and moisture contamination. 
The lower-piercing pin is also'drilled 10 provide a 
means for the hydraulic fluid to reach the pump 
hrdugh a passage in the base casting; and a 
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Figure 6-25.— Insertion of can into hydraulic servicing unit H-250-1. 
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3-micron filter. The filter is. a nonbypasi type, 
and when it beco.mes loaded the unit is rendered 
inoperative. The filter housing is designed so 
that the pump will not operate if a filter element 
has not been installed. * 
* * 
A pressure shutoff and bypass valve, a 
■pressure gage, air trap, and a manual air 
bleed valve are attached directly to the pump 
■assembly b^se. The air trap automatically 
removes any air present in the fluid at the pump 
chamber* and retains it in a separate* trap. Air 
collected in the trap is vented^from the unit by 
manual operation of a spring-loaded air bleed 
valve. 

The H-250-1 -servicing unit is provided with 
an 8-ft service hose equipped with a 5-micron in- 
line filter at the discharge end to prevent reverse 
flow contamination through the hose. Because 
naval aircraft use'different disconnect fittings on 
the reservoir service inlets, np mating fittings are 
provided with the unit. Each activity must pro- 
cure and install the disconnect fitting required 
* for compatibility with the aircraft* supported. 
Both male and female fitting shall be procured 
so that half can be installed on the hose end and 
half on the bracket provided. . The brackets 
mounted fittings provide a contamination-free 
means of stowing the discharge end of the v 
service hose when the equipment is not in actual 
use. 

HYDRAULIC FLUID SERVICE UNIT, 
MODEL HSU-1 

Fjuid Service Unit Model HSU-1 illustrated 
«V fifeore 6-26, is similar in operation to the 
Model H-250-1, except that it has a fluid- 
holding capacity of 3 gal. Like the 1+250-1 serv- 
icing unit; this unit also accepts a standard 
1-gal container and uses it as a fluid reservoir. In 
addition* it contains an integral 2-gal reservoir 4 
assembly. Three-rhicron filtration- is incor- 
porated to ensure delivery of contamination-free 
fluid./ s 

The integral 2-gal reservoir assembly is 
anodized cast aluminum and, along with a hand 
pump assembly, is mounted to a cast aluminum 
base. The lower can pieijeef shown in figure 6-26 



is mounted^ on top of the reservoir and allows 
fluid to flow from the installed 1-gal container 
into the reservoir, automatically replenishing it. 
A sight gage indicates the fluid level of the reser- 
voir. It reads from 0 to 2 gal in 1/4-gal in- 
crements. An indicated level of 2 gal or less 
denotes that the 1-gal container is empty and can 
be removed for replacement., 

HYDRAULIC FLUID SERVICE CART, 
MODEL 310 

* Fluid Service Cart, Model 310 illustrated ip 
figure 6-27, is a hand-prdpelled mobile unit 
designed for servicing aircraft hydraulic systems 
with fluid obtained directly from the 10-gal con- 
tainer. It can be operated by one man and is for 
use in those applications where the fluid capacity 
of the H-250-1 servicing unit (1 gal) or HSU-1 
service unit (3 gal) servicing units is inadequate. 
The hand'pump is used to deliver 3-micron (ab- 
solute) filtered fluid. 

The main frame assembly of the fluid service 
cart consists of. a two-wheel dolly having a 
tubular 'handle extending outward to enable 
■hand pushing or pulling of the cart. The frame 
contains an inner bridle which, with the cart in 
its upright position, may be positioned around 
and secured to a* 10-gal fluid drum without re- 
quiring lifting of the drum. Once installed in the 
bridle, the drum can be readily movetf about 
using ^the dolly or tilted back 90 degrees from 
vertical to the position required for operation. 



STEAM CLEANERS 



A ste^m cleaner (figure 6-28) serves-as^ com- 
pact, mobile, 1 easily operated means ot cleaning 
and degreasing vehicles, vehicle parts, aircraft 
engines, machinery, and all equipment not sub- 
ject to damage by the application of moisture. 
Often those parts of equipment' that a^ 
damaged by moisture can be covered with 
moisture-proof material and the equipment still 
be steam cleaned. The steam cleaner can also be 
used for sterilization, disinfecting/and paint 
removal. 

A one-cylinder three-horsepower, air-cooled 
gasoline engine powers the cleaner. It has a 
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Figure 6-26.— Fluid aer-lce unit^Mgdel HSU-1. 
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magneto ignition system and is similar to the 
engines mounted on many powered lawn 
mowers. It furnishes power via a V-belt arrange- 
ment to drive the two piston-type fuel and water 
pumps, the burner magneto, and {he blower fan. 
A governor holds the engine speed steady during 
operation. A centrifugal clutch couples the 
engine to the V-belt drive pulley of the system. 
The clutch disengages Jhe engine from the 
deaner system when the engine is at idle speed, 
and automatically engages the ^ngine with the 
system Vhen the engine is advanced to operating 
sp^ed. 

& The burner fuel pump pumps kerosene to the 
btfrner where it is vaporized. The burner 



magneto furnishes the spark to ignite and keep 
the kerosene burning. Cleaning compound in 
solution with water is pumped into the heater 
coil where it is brought to a high temperature, 
The vapor spray that is forced into the delivery 
hose at high pressure is a mixture of steam, 
water, and cleaning compound. The cleaning 
gun assembly, used to direct the vapor on ob 
jects to be cleaned, has an insulated handle. . 



HONING MACHINE 

The portable dry honing machine (figure 
6-29) is a compact, self-contained, lightweight 
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Figure 6-28.— Steam cleaner. 
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r 227.59 
Tigure 6-29.— Dry honing machine. 



(160 lb), portable unit used for cleaning small 
work pieces and for the safe and convenient' 
removal of corrosion through the dry honing • 
process. Although it is used principally for air- 
craft and.aircraft component corrosion removal, 
it is equally effective on the equipment within 
the maintenance field of the ^ork of the AS. 
The machine must have an outlide source of air 
to operate. The abrasives are"iither glass beads 
or aluminum oxide particle*, /he glass beads are 
used on metals that will conrosively react with^ 
aluminum should aluminum/oxide be used. 

The blast gun assembly (fi&& 6-30) consists 
of a hand-held gun, blast control valve, nozzle 
assembly, and the connections Jgj air, abiasive 
supply, and abrasive return hoses. The abrasive 
is Fed into the flow of air which is then directed 
against the work piece. Abrasive and debris are 
then returned to the filter bags by an air ejector 



pump or an electrical pump that h^s been in- 
stalled on some ^units. 

To use, hold the blast .gun firmly against the 
surface to be dry.honed and press the blast con- 
trol valve at Jhe gun. Move the gun smoothly 
over the surface in a uniform manner. To 
prepare the work piece, remove all oil, water, 
and othfe r debris before starting the dry honing 
process. To prevent loss of abrasives, the blast 
•c<uitrol vajve must be released before the gun is 
raised from -the surface. 



TRAILERS, DOLLIES, AND CARTS 

The .trailers usually found as part of aviation 
support equipment are special-use, unpowered, 
four-wheeled .^vehicles. They have a towing 
tongue, and the front wheels are turned in a 
manner similar to an automobile or are free 
sniveled. The wheels have either solid or 
pneumatic tires. Twoior more of the wheels are 
usuaHy equipped with a brake system to' permit 
the trailer to be parked in a desired position. 

Trailers are used to move ordnance, oxygen,^ 
nitrogen, and liquid oxygen (LOX). Equipments 
such as aircraft starters, air conditioners, engine 
preheaters, gas turbine compressors, and 
preoilers are permanently moufited on trailers. 
The trailer t^rmits the mobility needed for this 
type of equipment without the prohibitive cost 
of-an engine and accessories that would not be 
needed most of the time. Aircraft engine service 
trailers are used to move and suppori both jet 
and reciprocating aircraft -engines when the 
engines are removed from the aircraft. These 
trailers are usually manufactured as a unit with 
the equipment m< unted on them. 

UNPOWERED DOLLIES 

Unpowered truck dollies (figure 6-31) are 
commonly referred to as crash dollies. They are 
provided on all carriers for moving heavy air- 
craft components and to serve as aids in moving 
crashed aircraft. This is a heavy-duty, low-bed 
dolly of welded steel constructioa with a hard 
fiber top surface and four swiveled, shock ab- 
sorbing, caster-type wheels with nonsparking 
tread. Bar rails on all four sides of the dolly 
provide handholds v and places for tiedowns. 
These dollies can be modified in many different 
ways to serve specific purposes. One such 
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Figure 6-30.— Blast gun, cutaway view. 
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modification has a heavy steel socket welded to 
the top of the dolly to insert a landing gear strut 
when the wheel is broken off. Any modification 
of the dolly must be sufficiently strong to safely 
handle the load imposed on it. The aircraft spot- 
ting dolly is covered separately in this chapter 
because it is self-propelled. 

CARTS 

Carts are two-wheeled vehicles, often having 
a caster-type small wheel on a stand projecting 



from the tongue to keep the cart horizontal 
when not hitched to the towing vehicle. They are 
used to haul the same material or equipment as 
trailers, but they have smaller bulk and weight 

capacity. 



PRESERVATION/DEPRESERVATION 
TRAILER 

Aircraft and aircraft components, as well as 
support equipment, must be preserved before 
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permit towing by other vehicles. The enclosure is 
constructed to provide a nonskid working plat- 
form for maintenance personnel when servicing 
aircraft engines. All doors and panels are con- 
structed to provide a weather-tight seal and are 
arranged so that the internal components are 
readily accessible by personnel for operation, 
adjustment, or maintenance. 

Two oil tanks are provided. An L-shaped 
depreservation tank with a 20-gallon working 
capacity is mounted on the right side of the 
trailer and a rectangular shaped preservation 
tank with a 30-gallc^ working capacity is 
mounted on the left side. Both tanks are pro- 
vided with cleanout openings, drains, and filler 
necks. 

This unit is equipped with an electrically 
driven pump. The pump is capable of delivering 
either preservation or depreservation fluids at 
the rate of 3 gallons per minute against a head 
pressure from 0 to 250 psi, A 3-phase, 3-wire, 
220/440-volt, 60-hertz electrical system is pro- 
vided to operate the pump motor and strip 
heaters and their controls. The system is so 
wired that it may be easily connected for opera- 
tion at either voltage. The system is connected to 
the external power supply by means of a 
3-conductor cable 35 feet long and terminating 
in a standard 3-prong male plug. The heaters are 
arranged so that they may be operated at either 
200 or 440 volts. They are capable of heating the 
oil reservoirs from 32° to 250 C F within one 
hour. 



NITROGEN SERVICING UNIT 

Nitrogen servicing units, similar to the model 
shown in figure 6-33 can be found at most naval 
air stations and on board aircraft carriers. This 
unit is designed to provide a mobile source of 
compressed nitrogen for servicing aircraft high 
pressure systems and inflating aircraft tires. The 
nitrogen servicing unit is mounted on a, two- 
wheeled trailer with a retractable, swivel caster- 
type front wheel. 

Compressed gas cylinders are mounted to the 
frame in two groups of three each. A steel box is 



shipment, storage, or extended repair periods. 
The preservation must be removed .before 
operating the aircraft or equipment. A preserva- 
tion/depreservation trailer or cart is used for this 
purpose* One such unit is illustrated in figure 
6-32. 

The chassis of this unit is of welded steel con- 
struction and so arranged as to be transportable 
by ship, cargo aircraft, and helicopters* Four- 
wheel suspension is provided with knuckle-type 
steering of the front wheels to provide 
maneuverability. Internal expanding brakes are 
used to hdftjjthe trailer in position when in use. 
A tow bar is provided with a lunette eye to 
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Ftgvrt 4-32.— >Pr»ervttio«/depmerv*tJoii trailer. 
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Figure 6*33.- Nitrogen servicing unit (NAN-3). 



located between the cylinder groups for storage 
of hoses and necessary tools for system servic- 
ing. A tow bar is prc^tdcd on the trailer to 

enable towing by otb<Tr vehicles. 

/ 

Two control panels are mounted to the 
frame — the main panel which provides controls 
for high pressure system servicing and the aux- 
iliary panel which provides controls for aircraft 
tire inflating. 

A chemical drier is provided to remove any 
moisture which may have adhered to the valves 
or which may have been'accidentally introduced 
into the system. The chemical is contained in a 
metal cartridge or can which is changed 
periodically, anu the nitrogen passes through the 
drier just before it enters the servicing hose. 

NITROGEN 

For all practical purposes, nitrogen is con- 
sidered to be an inert gas. (Inert is defined as 
chemically inactive not combining with other 
chemicals.) It is not completely inert like helium 
or argon. Nitrogen is very slow to combine 
chemically with other elements under normal 
conditions. Nitrogen, as a gas, supports no fires, 
no living things, and causes no rust or decay of 
most of the things with which it comes in con- 
tact. Due to these qualitities, its use is preferred 
over compressed air in many pneumatic systems, 
especially aircraft and missile systems. 



There are two classes of gaseous nitrogen 
and both are available in military supply. Class I 
is^oil free — that is, it is compressed by a water 
lubricated or nonlubricated pump. This class is 
commonly referred to as water-pumped 
nitrogen. Class II is defined as oil tolerant 
nitrogen. This class is compressed with an oil 
lubricated pump and is, therefore, referred to as 
oil pumped nitrogen. 

Class I (water pumped) nitrogen is most 
commonly used in aviation. Class II (oil 
pumped) nitrogen can be dangerous in certain 
situations. For example, if oil pumped nitrogen 
is used in tires^ an oil film (hydrocarbon) may 
build up on the inside walls of the tire, soaking 
into the pores of the rubber. This should not 
hurt synthetic rubber and it does not present a 
combustion hazard in the presence of inert 
nitrogen. However, when nitrogen is not 
available compressed air is used to inflate the 
tire. The hydrocarbon film is then in contact 
with compressed air which is definitely a com- 
bustible mixture. The use of air is an undesirable 
prafe^ice. 

One of the greatest potential hazards when 
oil pumped nitrogen is a\ailable is the possibility 
that someone will use it to purge an oxygen 
system. Oxygen will not burn, but it supports 
and accelerates combustion and will cause oil to 
burn more easily and with greater intensity. 
Therefore, oil-pumped nitrogen must never be 
used to purge oxygen systems. When the small 
amount of oil remaining in the nitrogen comes in 
contact with the oxygen, an explosion may 
result. 

Nitrogen gas will not support life, and when 
released in a confined space will cause asphyxia 
(the loss of consciousness as a result of too little 
oxygen and too much carbon dioxide in the 
blood). 

In the liquid state, nitrogen is colder than li- 
quid oxygen. Under normal atmospheric 
pressure the temperature of liquid nitrogen is 
-320 °F. Therefore, if it is exposed to air, oxygen 
from the air may condense into the liquid 
nitrogen. If exposure is allowed to continue for 
any length of time, the oxygen content of the li- 
quid nitrogen increases to the point where the li- 
quid requires the same precautions in handling 
as liquid oxygen. 
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The following safety precautions should be 
strictly observed for safe operation of the high- 
pressure and liquid nitrogen service vehicle: 

1. Only qualified operators should operate 
the vehicle. 

2. Always wear protective clothing when 
handling liquefied gas. Wear goggles, loose fit- 
ting leather gloves, and long sleeves when han- 
dling liquid in a container or drawing liquid 
from a valve. 

3. Store and use liquid nitrogen in a well- 
ventilated place. Without adequate vcntilatibn, 
expanding nitrogen lowers the oxygen content in 
the air. Air with low oxygen concentration 
causes dizziness, unconsciousness, or even 
death. 

4. Dispose of liquid nitrogen in an outdoor 
area where its cold temperature cannot cause 
damage and where it will evaporate rapidly. 

5. Do not touch supply lines without protec- 
tive hand coverings. Unprotected hands will 
stick to the line and attempts to withdraw from 
it may tear the flesh. ^ 

6. Various parts of the system contain 
gaseous nitrogen at pressures up to 3,000 psi. 
The precautions and procedures that apply are 
the same as those for handling compressed air at 
the same pressures. 



OXYGEN SERVICING UNITS 

For aircraft servicing, oxygen is provided in 
one of two forms. The first is liquid oxygen, 
which is extremely cold, but not under any great 
pressure. The second is compressed oxygen, 
which is in a gaseous form and contained in high 
pressure cylinders. Different equipment is used 
for the different forms and examples of both 
types are discussed below. 

OXYGEN 

Aviator's breathing oxygen is supplied in two 
types (I and 11). Type 1 is gaseous oxygen and 
type II is liquid oxygen. 



Liquid oxygen, commonly referred to as 
LOX is normally obtained by a combined cool- 
ing and pressurization process. When the 
temperature of gaseous oxygen is lowered to 
-182*F under about 720 psi pressure, it begins to 
form into a liquid. When the temperature is 
lowered to -297 °F, it remains a liquid under nor- 
mal atmospheric pressure. Once converted into a 
liquid, oxygen remains in its liquid state as long 
as the temperature is maintained below -297 °F. 
The liquid has an expansion ratio of 862 to 1, 
which means that one volume of liquid oxygen 
will expand 862 times when converted to a gas at 
atmospheric pressure. Thus, one liter of liquid 
oxygen produccsT&2 liters of gaseous oxygen. 

Liquid oxygen cau be handled safely and 
easily by observing i*<e following safety precau- 
tions: 

1. Never allow liquid oxygen to contact the 
skin. The extreme low temperature of the liquid 
immediately freezes the area and severe frostbite 
results. Obtain first aid immediately if splashed 
with liquid oxygen. 

2. Personnel who may be exposed to ac- 
cidental spillage of liquid oxygen must wear pro- 
tective clothing to prevent skin and vision 
damage because of freezing. 

3. Only qualified or authorized personnel 
being trained and under the supervision of 
qualified personnel should be allowed to operate 
liquid oxygen equipment. 

4. NO SMOKING applies at all times. Ox- 
ygen gas does not burn, but it supports combus- 
tion of any material which does burn. 

5. Keep liquid oxygen away from absorbent 
materials, loose clothing, or rags. These 
materials can trap oxygen gas and later be ig- 
nited by a spark from a cigarette or match. 

6. When in use, keep the equipment in a 
well-ventilated area away fropi .all gasoline, 
kerosene, oil, or grease. 

7. Never confine liquid oxygen in any piping 
or container. The pressure buildup when the li- 
quid expands to gas will rupture any piping and 
tubing. 
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Liquid oxygen must be kept free of con- 
tamination otherwise serious consequences may 
result. A contaminated supply may cause nox- 
ious and nauseating odors which may adversely 
affect the pilot's efficiency or cause malfunc- 
tions in the liquid oxygen system. For these 
reasons, all personnel working with liquid 
oxygen servicirig equipment should take every 
possible precaution to maintain the quality of 
the liquid oxygen supply and prevent con- 
taminants from being introduced into the Supply 
during the storage and transfer operations. 

To prevent liquid oxygen contamination: 

1. Never store liquid oxygen in or around 
areas in which odor$ of any type may be 
absorbed by the liquid oxygen. It should be 
remembered that liquid oxygen has a high 
affinity for (is highly attracted to and mixes 
readily with) many gaseous compounds. An 
ample of a poor storage practice is parking the 
liquid oxygen trailers in the area behind the 
flight line wlfere jet aircraft are parked. ^ 

2. Extreme care should be taken to ensurQ 
that dirty or oily equipment is never used with 
liquid oxygen equipment. 

3. Keep the liquid oxygen transfer hose filler 
valve dust cover in place at all times except when 
actually in use. 

NOTE: This dust cover is usually attached to 
the hose with a chain. This ensures that the cover 
will be readily available at all times. 

4. Liquid oxygen storage tanks and servicing 
trailers should never be allowed to go dry and be 
exposed to the atmosphere. When the liquid 
oxygen equipment is emptied for any reason, it 
should be closed to the atmosphere in order to 
prevent the introduction of water vapor or odor. 

NOTE: Liquid oxygen storage tanks and 
servicing trailers which have been allowed to run 
dry must be purged in accordance wi\h the ex- 
isting directives. 

5. Know your oxygen system completely. 
Make sure you know how much pressure you 
have in the system to be filled and in each of the 
cylinders before you start to add oxygen. 



6. Ensure that the line valve on the discharge 
end of the servicing hose is Closed at all times 
when not actually servicing a system. 

7. The charging hose must never be tightly 
stretched to reach a connection. Position the 
trailer so the service hose is not under tension 
during a service operation. 

8. When disconnecting the service hose from 
a fitting, loosen the connection slowly to prevent 
rapid bleeding of the trapped oxygen. 

9. The trailer should be stowed inside 
whenever possible. Where inside storage is im- 
practical, a canvas cover should be fabricated to 
protect the manifold components and service 
hose assembly. 



LIQUID OXYGEN SERVICING 
TRAILER (TYPE NO 4) 

The liquid oxygen servicing trailer shown in 
figure 6-34 is the type NO 4, manufactured by 
Ronan and Kunzl. It is typical of equipment cur- 
rently in ust with the exception of the 
TMU-70/M oxygen servicing trailer. The other 
types of liquid oxygen servicing trailers are 
similar in operation, but differ in tank capacity 
and running gear. The lower profile of some 
types allows them to pass under low wings of air- 
craft and other obstructions encountered during^ 
shipboard and line operations. 

The type NO 4 servicing trailer is a 50-gallon 
unit. Basically, this unit consists of a liquid 
oxygen tank, a transfer hose assembly, and a 
trailer. The necessary controls are mounted in a 
hooded area on the rear of the tank. The hose is 
stowed in a rack mounted on the side of the 
tank. 

Figure 6-35 is a schematic diagram of the 
liquid oxygen tank and related equipment. As 
shown in the diagram, the unit consists of two 
tanks (inner and outer), separated by aq annular 
space which is packed with a powder-type in- 
sulating material. This space between these 
tanks is evacuated to a high degree (forming a 
vacuum like a thermos bottle). Since the vacuum 
bottle was invented by Sir John Dewar, this con- 
struction is called a "Dewar tank. M 
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Figure 6-34.— Type NO 4 liquid oxygen servicing trailer 



213.138 



The servicing trailer is equipped wi;h all the 
control valves, g^ges, pressure relief valves, and 
blowout rupture discs necessary for simple and 
s*fe operation. Practically all this related equip- 
ment is located either inside the control hood or 
on the outside of the control hood which is- at* 
tached to the rear ot the tank. (See figure 6-36.) 

The vent line and fill-drain line connect the 
inner idpk to the external piping. Both lines 
emerge' in the control hood. The pressure 
buildup coil, which is connected between the 
vent line and the hll-dram line, operates as a 
heat exchanger to \aporize liquid oxygen and 
pressurize the inner tank during the transfer of 
liquid oxygen 
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To prevent excessive pressurization of the in- 
ner tank, the tank pressure relief valve (1) and a 
safety rupture disc [F] shown in figure 6-35 are 
installed in the pressurizing coil line. The rup- 
ture disc [G] located in a weather hood at the 
front of the tank, is designed to rupture and 
release the pressure between the inner and outer 
tanks in the event that the inner tank is 
damaged. 

Two direct reading gages are shown on the 
control hood4a pressure gage, to indicate the 
pressure in the inner tank, and a differential 
pressure type capacity gage with a bypass valve. 
In addition, pull-to-test handles for the tank 
pressure relief valve and the hose pressure relief 
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Figure 6-35.— NO 4 liquid oxygen servicing trailer (schematic). 



213.139 



valve are located on the hood, as well as a fill- 
drain hose coupling. 

The following components are located inside 
the control hood as shown in figure 6-35: a tank 
pressure relief valve (1), a vent valve [E], a fill- 
drain valve [C], a pressure buildup valve [D], a 
hose pressure relief valve (6), a hose pressure 
safety rupture disc [H] and a transfer hose purg- 
ing fitting. 

NOTE: The contftl valve handles shown in 
figure 6-36 are color coded for ready identifica- 
tion. 

The trailer is equipped with a length of 
3/8-inch inside diameter flexible hose. The hose 
is insulated and has a covering of braided 



stainless steel. One end of the hose is attached to 
the fill-drain coupling of the servicing trailer. 
The other end of the hose is equipped with a 
filler'valve assembly. The filler valve has a dust 
cover which must be in place at all times when 
the hose is not in use. 

The tank and related equipment are mounted 
on a four-wheel knuckle-steering utility trailer of 
all-steel construction. The trailer is equipped 
with a mechanical handbrake Sssembly, hoisting 
links, and a tow bar. 

Operation 

The liquil oxygen servicing trailer is used to 
store a supply of liquid oxygen and to fill air- 
craft converters. The valves mounted under the 
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Figure 6-36.— NO 4 liquid oxygen 



hood on the rear of the tank control the various 
functiorfs of the trailer. Table 6-3 lists the posi- 
tion of the vfflves for each function of the trailer. 

The filling, pressure buildup, transfer, and 
storage functions of the NO 4 liquid oxygen 
servicing 'railer are described in the following 
paragraphs. 

FILLING^— Servicing trailers \re usually 
filled from large liquid oxygen storage tanks. 
These tanks are quite similar in construction and s 
operation to the servifing trailer. 

The first step in filling the trailer is to set the 
trailer control valves in the positions as indicated 
in table 6-3. After the control valves are. set, 
check the trailer pressure relief valves (tank 
pressure and hose pressure) for freedom of 
operation. This is done by pulling the handles 
several times. 
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servicing trailer (control panel). 



Purge the storage tank hose by allowing a 
little liquid oxygen to, flow out of the hose. 

CAUTION: To prevent fires and explosions 
always drain liquid oxygen into a clean drain pan 
or can. 

After the storage tank hose has been purged, 
attach the hose to the servicing trailer fill-drain 
coupling. Open the fill-drain valve oi^the trailer, 
then open the fill-drain valve on the storage 
tank. The fill-drain valve on the storage tank 
should be opened only enough to permit partial 
flow until the transfer hose and servicing trailer 
have been cooled down. This requires about a 
minute and is indicated by a slowing down of the 
gas escaping from the vent line on the servicing - 
trailer. Open the storage tank fill-drain valve 
and leave it open until the trailer is full. 
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Table 6-3.— Valve positions for type NO 4 trailer functions 



Valve 
identification 



Letter 



Color 



Valve name 



Functions 



Bottom 
filling 



Top | Pressure 
filling buildup 





Vacuum 


Liquid 


Transfer 


pumping 


storage 
> 


Closed 


Open 


r " 

Closed 


Open 


Open 


Open 


Open 


Closed 


Closed 


•Closed 


Closed 


Closed 


Closed 


Open 


♦♦Open 


Closed 


Closed 


Closed 



A 
B 
C 
D 
E 
P 



Yellow 

Black 

Blue 

White 

Red 

Silver 



Vacuum 
Capacity gage 
Fill-drain 
Pressure Buildup 
Vent 
Top fill 



Closed 

Open 

Open 

Closed 

Open 

Closed 



Closed 

Open 

Closed 



Closed 

Open 

Closed 



Closed Open 
Open 
Open 



I Closed 
I Closed 



' If pressure falls below desired transfer pressure, 
open valve "D" unul desired pressure is obtained. 



♦♦ Should be closed when tank is 
empty and not used. 



NOTE: When the liquid spurts from the 
trailer vent line, the tank is full. 

Close the fill-drain valve on the storage tank, 
then close the fill-dn»n valve on the trailer. 
Next, relieve the pressure in the transfer hose by 
pulling the hose pressure relief valve. Disconnect 
the transfer hose. 

CAUTION: Personnel filling liquid oxygen 
servicing trailers must wear the special protective 
gloves, face shield, and clothing provided for 
this purpose. 

WARNING. Some liquid ma> remain in the 
transfer hose even after the relief valve has been 
pulled. Use caution at alj times when disconnect 
ing the transfer hose. Keep it pointed away 
from people. * 

After an interval of 10 minutes (to let the 
liquid quiet down), My trailer should be checked 
(using the capacity g#ge) to see if the tank is full. 
Close the capacity gage bypass yalve to allow the 
capacity gage to operate. 

t 

NOTE: You^must reopen the capacity gage 
bypass valve as soon as the gage reading is taken 



PRESSURE BUILDUP.— In order to 
transfer liquid oxygen front the servicing trailer 
to an aircraft converter, the trailer tank is 
pressurized. This is called the pressure buildup 
condition. The servicing trailer is put in the 
buildup condition by placing the control valves 
in the positions shown in table 6-3. 

The pressure relief valves (hose pressure and 
tank pressure) should be checked for freedom of 
operation prior to setting the buildup condition. 

The pressure buildup valve (valve D which- is* 
white) should be opened slowly while observing 
the tank pressure gage. As noted on the trailer 
schematic shown in figure 6-35, opening the 
pressure buildup vaive allows the liquid oxygen 
to flow into the buildup coil. This causes the 
liquid to evaporate, pressurizing the space above 
the liquid. 

The pressure should not be allowed to exceed 
50 psi. Most converters ma> be filled with a 
trailer pressure of 30 psi. 

NOTE: When using equipment other than 
the Ronan and Kun/1, type NO 4, refer to the 
applicable manual for the operating pressure. 
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The pressure buildup valve should be closed 
^when the desired pressure is reached. In order to 
maintain tank pressure, it may be necessary to 
open the pressure buildup valve as transfers are 
made. Transfer pressure must be maintained in 
order to completely empty the trailer tank. If 
transfer pressure is lost when the liquid in the 
tank has been reduced to approximately ten 
gallons, it may be necessary to refill the tank 
before pressure buildup can be reestablished. 

After completing the necessary transfers and 
provided no further transfers^e to be made in 
the next four hours, the vent valve (valve E 
which is red) should be opened to release the 
tank pressure. All valves should then be set for 
the storage condition as indicated in table 6-3. A 
closed vent valve on a tank in the storage condi- 
tion raises the tank pressure to the point where 
the tank pressure relief valve opens. If the tank 
pressure relief valve fails, the vent line safety 
disc ruptures* and relieves the pressure. 

STORAGE.— After the filling, buildup, or 
transfer functions are completed, the liquid 
oxygen trailer should be returned to the storage 
condition. In this condition, the trailer controls 
should be set as indicated by table 6-3. This 
places the tank in the vented condition. If the 
tan Jus completely empty and is not to be refilled 
immediately, the vfcnt valve (valve E which is 
painted red) should be closed. 



devised to greatly reduce liquid oxygen transfer 
losses and eliminate the safety hazards 
associated with venting oxygen in critical areas. 

The TMU 70/M, Low Loss, Closed Loop, 
Liquid Oxygen Servicing Trailer is shown 'in 
figure 6-37. It is a completely self-contained unit 
having three major components: a 50-gallon 
Dewar tank, a 15-liter Dewar transler*tank, and 
a low loss, closed loop (LLCL) system of 
transfer lines. Separate liquid level and pressure 
gages as well as pressure relief devices are pro- 
vided for each tank. 

These components are permanently mounted 
on a portable three-wheel trailer, equipped with 
a manually operated parking brake and retract- 
able caster wheel. The TMU 70/M is manufac- 
tured by Cryogenic Engineering Company. 

The primary purpose of the TMU 70/M is 
the servicing of aircraft liquid oxygen (LOX) 
converters. The low loss, closed loop transfer 
system (LLCL) is designed to retain oxygen 
vapor caused by heat losses during transfer to 
the aircraft converter. The gaseous oxygen 
vapors being vented from the transfer tank and 
aircraft converter are returned to the storage 
tank for cool-down and retention. 

Storage Tank 

The storage tank is a 50-gallon (U.S.) 
capacity, double walled Dewar. The space 



CAUTION: When setting the tank in the 
various conditions, do not disturb the vacuum 
valve (valve A wf)ich is painted yellow). This 
valve is used only when pumping down the 
Vacuum space between the tanks. 

TMU 70/M, LOW LOSS, CLOSED 
LOOP, LIQUID OXYGEN 
SERVICING TRAILER 

During liquid oxygen servicing of aircraft 
converters, considerable loss of oxygen occurs as 
a direct result of the manner in which the 
transfer is carried out. In addition to wasting 
oxygen, a safety hazard is created when liquid 
oxygen or oxygen vapors are released to the at- 
njosphere near operating equipment and person- 
nel. The low-loss closed loop system has been 
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Figure 6-37.— TMU 70/M low loss, clewed loop, liquid 
oxygen servicing trailer. 
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between the double walls of the stpragsftank and 
the transfer tank is evacuated down to five 
mjcrons or lower and contains a multilayer, high 
vacuum insulation to minimize heat gain an3* 
boiloff of the liquid oxygen. 

Transfer Tank 

The 15-liter capacity transfer tank is a double 
walled vacuum-insulated Dewar, and per- 
manently attached to the storage tank. It is self- 
contained and gravity filled from the storage 
tank K . The transfer tank is equipped with a 
pressure buildup coil, relief valve, rupture disc, 
and controls. The primary function of the 
transfer tank is to hold small volumes of liquid 
oxygen and to utilize cold gas pressure from the 
pressure buildup unit for the purpose of 
transferring this liquid oxygen to the aircraft- 
converter. 

Transfer Lines and Piping System 

The lines carry the liquid oxygen from the 
storage tank to the transfer tank and then to the 
aircraft converter. They also carry the vented 
oxygen gas from the aircraft's converter to the 
storage tank. 

The closed loop system of the transfer lines 
contains the vented oxygen gas during filling' 
operations. The interconnected liquid and return 
gas lines are vacuum jacketed wherever practical 
and are of minimum length to reduce cool-down 
and hea; leak losses. 

The piping system consists of a fill line for 
storage tank filling, a vent system for overboard 
venting of excess liquid or gas, and a pressure 
relief valve system which is connected to the vent 
system. 

Controls and Indicators 

The controls a;td indicators of the 
TMU Ifi'M are illustrated and identified in 
figure 6-38. Storage tank pressure gage [1] in- 
dicates the pressure in the inner tank. A storage 
tank liquid level gage [2] indicates the level of 
liquid in the inner tank when the tank is on level 
grounds -The dial is magnetically and mechani- 
cally coupled to a float sensor inside the storage 
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1. Storage tank pressure gage. 

2. Storage tank liquid' level gage. 

3. Converter vent Hue siutoff valve. 

4. Transfer tank vent line shutoff valve. 

5. Transfer tank fill line shutoff valve. 

6. Transfer tank pressure buildup valve. 

7. Transfer tank liquid level gage. 

8. Transfer tank pressure gage. 

9. Converter full indicator gage/ 

10. nil-drain line shutoff valve. 

11. Storage tank vent line shutoff valve. 

214.33 

Figure 6-38.— TMU 70/M liquid oxygen servicing trailer 
controls and indicators. 



tank and is calibrated in gallons. The transfer 
tank pressure gage [8] indicates the pressure in 
the transfer tank. This pressure must be more 
than that of the storage tank to effect transfer of 
liquid since the converter is vented into the 
storage tank during converter filling. The 
transfer tank liquid level gage [7] which reads in 
percent full, is the same type as the forage tank 
liquid level gage [2] that reads in gallons. Gage 
[9] of figure 6-38 is showi>$ic converter full in- 
dicator gage (marked LIQUID GAS), it is a 
vapor pressure thermometer that monitors the 
converter vent line temperature. 
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During transfer of liquid to a converter, it in- 
dicates "GAS" temperature in the converter 
vent line. When the converter is full the vent line 
is filled with liquid oxygen. The converter vent 
line temperature drops and' the gage indicator 
moves to the - LIQUID" position that indicates 
a full converter. 

With the exception of the converter full in- 
dicator gage (marked Liquid-Gas) and the 
transfer tank liquid level gage, all gages have a 
green band to indicate safe operating pressures 
and a red band to indicate unsafe pressures. 

In addition to the indicators there are several 
valves in the system. T,he converter vent line 
shutoff valve [3] controls the flow of oxygen 
vapors from the converter to the storage tank 
and prevents loss of storage tank gas when the 
converter is not being filled. The transfer tank 
vent line shutoff valve [4] controls the flow of 
oxygen gas vapors from the transfer tank to the 
vapor space of the storage tank. The valve used 
to control the gravity flow of liquid oxygen to 
the transfer tank from the storage tank is the 
transfer fill line shutoff valve [5]. 

The transfer tank pressure buildup valve [6] 
of figure 6-38 controls the flow of liquid oxygen 
from the bottom of the transfer tank to the 
pressure buildup coil (PBU). The PBU coil is a 
exchanger which exposes the liquid oxygen 
to ambient temperatures whicl^ convert it to gas. 
As this conversion takes place; the gas expands 
and the output gas from the PBU is f^back to 
the transfer tank vapor space, providing the 
pressure to discharge the liquid oxygen to the 
converter. 

The fill-drain line shutoff valve [ 10] is used 
during the storage tank filling operation. It per- 
mits the flow of liquid oxygen from a central 
supply tank to the storage tank. This valve is to 
be opened completely during the filling function 
and closed after the transfer has been com- 
pleted. 

CAUTION: The fill-drain line shutoff va 1 ' e 
is not used to control flow. Restricting transier 
flow may create a dangerous back pressure on 
'the supply line used for filling. Control of the 
transfer flow should be maintained with Jhe 
service valve of the central supply tank. 



Storage tank vent line shutoff valve [11] is 
used to control the release of gaseous vapors 
from the storage tank to the vent piping 
manifold. This valve is open during filling to 
vent all pressure from the storage tank. During 
idle storage it is also left open to vent all vapors 
generated by normal liquid oxygen boiloff. In 
flight line service it is left closed to prevent 
oxygen vapor contact with flammable liquids or 
vapors and prevent unnecessary loss of liquid 
oxygen. ^ 

Operation 

The following procedures describe liquid , 
oxygen flow in connection with filling the 
TMU 70/M storage tank and the servicing of an 
aircraft converter using the trailer. The flow 
description is keyed to figure 6-39. Figure 6-40 is 
a copy of the actual oseraf q instructions from 
the plate attached to the tr er. 

When the servicing trailer is received from 
the factory or from an overhaul activity, it is 
normally ready to be filled with LOX and 
pressurized for immediate use. The annular 
space is evacuated to the point desirable for a 
warm and empty tank. Prior to filling or 
pressurizing the tank, perform a preoperational 
-inspection. 

FILLING.— Normally the servicing trailer is 
filled from central supply tanks. These tanks 
have transfer hoses terminating in couplings that 
match the fill-drain line coupling on the trailer. 
Operation of the supply tank used should be in 
accordance with the procedures found in its 
operation manual. 

'In filling the supply tank, ensure that all re- 
quired safety equipment is in use and all safety 
precautions fiave been taken. Place the trailer on 
a level surface or ensure that the tank is level. 
Close all control valves on the storage tank. 
Pressurize the LOX supply tank to the required 
pressure for transfer to the TMU 70/M. Remove 
the dust covers from the supply tank's transfer, 
line and purge hose. After purging, connect the 
fill-drain line coupling figure 6-39) to the 
mnster !iu»e. Open the TMU-70/M's storage 
t^nk vent line shutoff valve [5] and fill-drain line 
shutoff valve [3]. 
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VENT LINE 
DISCHARGE 




TRANSFER 
TANK 



PRESSURE 
BUILDUP COIL 



1. Fill-drain line coupling. 

2. Fill-drain Hoe filter. 

3. Fill-drain Hue Cutoff valve. 

4. Fifl-drain Use relief valve. 

5. Storage lank Tent Use shntoff valve. 

6. Storage Umk bquid level gage. 

7. Storage tank pressure gtge. 

8. Storage task inter sfcetl relief valve. 

9. Storage tank Inner shell rapture disc. 

10. Transfer tank fill line ska toff valve. 

11. Transfer tank vent tine shntoff valve. 



12. Transfer tank pressure gage. 

13. Transfer tank liquid level gage. 

14. Transfer tank inner shell relief valve. 

15. Transfer tank Inner shell rapture disc. 

16. Converter vent line connector. 

17. Air force filler valve. 

18. Converter vent line check valve. 

19. Converter full Indicator gage. 

20. Converter vent line shutoff valve. 

21. Transfer tank pressure buildup valve. 

22. Outer shell relief device. 



Figure 6-39.— Liquid oxygen storage tank schematic diagram. 
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■PI 
LEGEND 
GV—GAS VALVE 
LV— LIQUID VALVE 
LG — LdQUID LEVEL GAGE 
C — COUPLING 
P — PRESSURE GAGE 
F(— FULL INDICATOR 



CLOSE ALL VALVES BEFORE STARTING ANY OPERATIONS 



FILL MAIN TANK 

1. CONNECT CI TO SUPPLY TANK 

2. OPEN GV6 a LVI a OBSERVE LGI 

3. WHEN TANK IS FULL CLOSE LVI 
a DISCONNECT CI 

FILL TRANSFER TANK - 

1. OPEN LV-2 a GV3 a OBSERVE LG2 

2. WHEN TANK IS FULL CLOSE LV2 a GV3 

EMPTY TRANSFER TANK 



I. 

2. 

3. 

4. 
5. 



1. OPEN GV5 a LV2 a OBSERVE LG2 

2. WHEN TANK IS EMPTY CLOSE LV2 a GV5 



FILL CONVERTER 

FILL TRANSFER TANK 
OPEN GV5 a OBSERVE P2 
PRESSURIZE 80-100 PSIG 
CONNECT C3 a C2 TO 
CONVERTER 

OPEN GV4 a OBSERVE Fl 
WHEN Fl INDICATES LIQUID 
DISCONNECT C2 
CLOSE GV4 a DISCONNECT C3 
CLOSE GV5 



Figure 6-40.— Operating instructions for TMU-70/M. 
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CAUTION: Pressure should not be allowed 
to rise above 55 psig in the storage tank. 
Monitor the storage tank pressure gage [7] 
closely during cool-down. 

Open the service valve on the supply tank 
slowly and allow only a partial flow of LOX 
through the transfer hose and into the trailer. 
Considerable vaporization takes place while the 
transfer hose, fill-drain line, and storage tank on 
the trailer are cooling down. When they are suf- 
ficiently cooled and able to handle a full flow of 
LOX, open the service valve on the supply tank 
completely. 



bled off. Close all control valves on the service 
trailer except the storage tank vent shutoff valve 
[5). 

NOTE: Observe the time required to fill the 
TMU 70/M. Filling varies with each supply tank 
and supply line system. Under normal condi- 
tions and 30 psig transfer pressure, the storage 
tank should be filled within a period of five to 
ten minutes. Abnormal deviation from the 
average filling time should be investigated. 

GASEOUS OXYGEN 
SERVICING TRAILERS 



There are several different models of gaseous 
oxygen servicing trailers currently in use by 
naval activities. They are all similar in operation. 
Type NO 2, manufactured by Aeroil Products 
Incorporated, is the only one described here. 
The general appearance of the trailer is il- 
lustrated in figure 6-41. 

Components 

PRESSURE REGULATORS. -The 
pressure regulator controls the charging pressure 
when the trailer is being used to service aircraft 
oxygen systems. Only one pressure regulator is 
used during operation. A spare is provided to 
ensure uninterrupted operation should one fail. 



During filling, LOX flow is through filter [2] 
and shutoff valve [3] to the storage tank. Relief 
valve [4] is provided to prevent excessive 
pressure if the fill-drain line shutoff valve and 
the service valve on the supply tank are closed 
with cold gas or liquid trapped within the supply 
line. 

The relief valve [4] is connected to the vent 
line for safe discharge overboard. Vent valve [5] 
is opened during filling and normal storage 
where safe overboard discharge is provided. 
Storage tank conditions are monitored and in- 
dicated by the liquid level gage [6] and pressure 
gage (7). 

Relief valve [8] and rupture disc [9] are pro- 
vided in case of excessive pressure in the storage 
tank of the TMU 70/M. Monitor the storage 
tank liquid level gage [6] during filling. When it 
indicates 50 gallons or LOX starts to flow out 
the vent manifold, close the service valve on the 
supply tank. Close the fill-drain line shutoff 
valve [3] and relieve internal pressure in the 
transfer hose. 



CAUTION: Use extreme caution when 
disconnecting the transfer hose. Even though the 
hose has been drained and the pressure relieved, 
some LOX still remains. Do not direct the hose 
toward personnel or to other equipment. 

Disconnect the supply tank transfer hose, 
immediately drain the LOX that remains, and 
replace the coupling cap loosely. Tighten the cap 
after ensuring that all LOX has vaporized and 
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When the shutoff valves on the inlet and 
outlet sides of the regulator are open, the 
pressure regulator is ready for use. By turning 
the regulator control handle cockwise, the 
pressure (as read on the gage attached to the 
regulator) increases. Turning the control handle 
counter-clockwise decreases pressure. 

MANIFOLD CONTROL VALVES.— There 
are six manifold control valves which serve to 
shut off the flow of oxygen from the cylinders to 
the system being charged. These valves are lever- 
type valves. The manifold control valves should 
not be used for long time storage. Always use 
the handwheel-type valves located on the 
cylinders. 

SHUTOFF VALVES. -There are four 
shutoff valves— one on the inlet side of each 
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pressure regulator and one on the outlet side of 
each regulator. These shutoff valves control the 
flow of oxygen from the upper manifold to the 
lower manifold via the regulator. 

DRIER ASSEMBLY.— The drier assembly 
is a reservoir containing a chemical drying agent 
through which the oxygen must pass before 
going through the servicing hose. This chemical 
drier is provided to remove any moisture in the 
oxygen supply. The oxygen flows into the bot- 
tom of the drier, passes up through the drying 
agent, and out through the servicing hose. 

RECHARGE VALVE.— The recharge valve 
is provided as a means of recharging the trailer 
cylinders directly through the upper manifold 
without the necessity of removing the cylinders. 
When not in use, the valve adapter should be 
fitted with a dust cap. 

SERVICING HOSE.— The servicing hose is 
a high-pressure, nonkinking, metallic flexible 
hose. The line servicing valve is attached to the 
servicing hose and is used to control the flow of 
oxygen to the system being charged. Other com- 
ponents of the gaseous oxygen servicing trailer 
are either a high- or low-pressure charging 
adapter, six oxygen cylinders, and connecting 
flexible hoses (see figure 6-41). 

Operation 

The six supply cylinders are connected by 
means of flexible hoses to their respective con- 
trol valves. (See figure 6-41.) The six control 
valves are attached to the upper manifold. A 
pressure gage is screwed into each control valve 
at a point below the seat. This allows each 
cylinder pressure to be easily read. 

The oxygen flows from the upper manifold 
through either of two pressure regulators 
through two shutoff valves. The oxygen is col- 
lected in the lower manifold where a gage 
registers the pressure of the delivery side of the 
system. The lower manifold is connected by flex- 
ible hose to a drier which filters and dries the 
oxygen. The servicing hose connects directly to 
the drier and has a line servicing valve on the ter- 
minal end. The line servicing valve is fitted v/ith 
a standard oxygen cylinder connection. 
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MECHANICAL SUPPORT 
EQUIPMENT 

Some of the mechanical support equipment 
with which the AS is concerned consists of jacks, 
adjustable aircraft maintenance platforms 
(workstands), and other equipment for lifting, 
towing, and securing aircraft. 

AIRCRAFT JACKS 

Aircraft jacks are used when a complete air- 
craft or when only a part of an aircraft is to be 
lifted so that various maintenance operations 
may be performed. There are two basic types of 
aircraft jacks— axle jacks and tripod jacks. They 
are portable, self-contained, and hydraulically- 
operated units. Axle jacks shown in (A), (B), 
and (C) of figure 6-42, are used for raising the 
main landing wheels or nose landing wheel off 
the ground for maintenance such as wheel 
change. Tripod jacks, shown as (D) and (E) in 
figure 6-42, are used for raising the complete air- 
craft for maintenance. This enables aircraft 
maintenance personnel to raise and lower the 
aircraft landing gear for maintenance purposes. 

Aircraft jacks are identified by an identifica- 
tion code which describes their respective 
numerical capacities (tonnage) and their type — 
axle or tripod. (Refer to table 6-4.) The first let- 
ter is either an "A M which stands for axle or 
"T M which stands for tripod. The numbers 
following "A" or **T M indicates the jack capac- 
ity in tons (10-ton, 20-ton, etc.). The number 
plus the hyphen (-) is the specific jack identifica- 
tion number assigned to each jack. NAVAIR 
publication 19-70-46 lists each jack and its iden- 
tification number and also gives the jacking 
point at which the jack can be used on the air- 
craft. The aircraft jacking point codes are also 
listed in table 6-4. 

The two letters which follow the identifica- 
tion number indicates the configuration of the 
jack (hand-carried, horseshoe, T-Bar, etc.). The 
last number is used only for variable height jacks 
and indicates the number of leg extension kits 
available. Note that the tripod jack in (E) of 
figure 6-42 has five leg extension kits. 



J 50 




226.48 

Figure 6-42. - Hydraulic jacks. iA) Hand axle jack. (B) Alligator axle jack, (C) Crocodile axle jack, (I» Fixed height tripod 

jack, (E) Variable height tripod jack. 



WORKSTANDS > 

The adjustable aircraft maintenance plat- 
form (figure 6-43) is a hydraulically operated 
platform and ladder assembly mounted on a 
caster-equipped base, which enable personnel to 
work in safety at heights varying from & 
minimum of 3 feet to a maximum of seven feet. 
All four wheels have loclo to make the plat- 
form stationary. Other w rkstands are often 



fabricated locally to permit repair ot one type 
of aircraft. 

AIRCRAFT TOW BARS 

Two general classes of tow bars are used in 
naval aviation— those adaptable to only one 
type of aircraft and those adaptable to more 
than one type of aircraft. Most naval aircraft 
may be towed with the Universal Aircraft Tow 



ERLC 



6-52 I 5 / 



Chapter 6— GROUND SUPPORT EQUIPMENT 



Tabic 6-4.— Aircraft Jack Identification codes; aircraft Jacking point codes 
Configuration Code Identification 



A 




Axle 


T 




Tripod 


HC 




Hand Carried 


HS 




Horseshoe 


TB 




T-Bar 


OR 




Outrigger 


FH 




Fixed Height 


VH 




Variable Height 



Examples: Model A15-1HC 

A • i5 



Specific Jack Identification Number 
' Capacity (Tons) 
Axle 

Model T20-1VH5 

T 20 j± VH 5 

Number of Leg Extension Kits 

— Variable Height r 

i 

Specific Jack Identification 
Number j 

~ Capacity (Tons) 

— Tripod , 

(, 

\ 

Prime \ 
Alternate 
Exercising Jack 
Kit, Leg Extension 
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-1 HC 

Hand Carried 



T 



AIRCRAFT JACKING POINT CODES 

MG = Main Landing Gear p - 

NG = Nose Landing Gear A = 

TW = Tail Wheel EXER = 

WR = Wing Root K - 

AF = Aft Fuselage 

FF = Forward Fuselage 

OR = Outrigger (A V-8A/B) 
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RAISED 




Figure 6-43.— Adjustable aircraft maintenance platform. 
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Bar, Model NT-4, shown in figure 6-44. The 
tubing of this tow bar is aluminum alloy. The 
tow hitch plate, end hopks used in forward tow- 
ing, and the pins that fit into the hollow axle of 
the tailwheel and nosewheel are steel. The 
aluminum wheel well casting is bushed to take 
the towing pins when changing from nosewheel 
to tailwheel towing and vice versa. 

For forward towing of aircraft not having a 
nosewheel, the end hooks of the tow bar are 
placed through the main landing gear towing 
rings. The hooks are held in place by spring-, 
loaded lockpins. When towing* aft from the 
hollow axle of the tailwheel, the towing pins on 
the wheel well casting are placed in the tailwheel 
axle on each side. They are then clamped in 
place by a chain that slides through a sleeve and 
is tensioned by turning a knob. A similar pro- 
cedure is used in towing certain aircraft from the 
nosewheel, however, the towing pins are re- 
moved from the wheel wells and reversed. On 
other aircraft the end hooks of the tow bar 
are placed through the towing rings of the 



nosewheel and locked in place by the spring- 
loaded lockpins provided for this purpose. 

Certain aircraft may be satisfactorily towed 
only by the use of a tow bar designed specifically 
for them. For the proper use of such tow bars, 
(gtnsult the manufacturer's instructions for th^t 
particular aircraft. 

CHOCKS 

The Navy universal wheel chock (Model 
MWC-2) is used to immobilize aircfaft aboard 
carriers and to some extent on shore stations. 
(See figure 6-45.) This is an all-metal chock that 
is adjustable to fit landing gear wheels up to 45 
inches in diameter. Other types of chocks are 
used ashore and are usually made t of wood 
locally. Wooden chocks are generally being 
replaced by chocks made of other materials. 

TIEDOWNS 

The TD-1A all-purpo cp tiedown (figure 6-46) 
is the most commonly used by the Navy for 
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CHAIN STOWAGE HOLES 



TENSIONING CHAIN 




TENSIONING KNOB 



AXLE PIN LOCK 



SAFETY PIN 
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Figure 6-44.— Universal front and rear tow bar. 




Figure 6-45.— Universal wheel chock. 
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securing parked aircraft and ground support 
equipment. The ease and speed with which it can 
be attached to or removed from aircraft and 
equipment make it most desirable during flight 
operations aboard carriers when time is vital. 

In (A] of figure 6-46 is illustrated the correct 
placement and relationship of the chain in the 



tiedown head. The axis of the chain/hook 
assembly is in alignment with the centerline of 
the head. In this position, the TD-1A (which has 
a 10,000-pound rated working capacity) would 
fail at a load of 16,000 pounds. Incorrect in- 
stallation is shown in [B] of figure 6-46. The 
chain/hook assembly does NOT pull in line with 
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RELEASE LEVER 

A. CORRECT 




B. INCORRECT 

199.16.1 

Figure M6.—TD-1A tledown chain installation. (A) Correct, (B) Incorrect. 



the centerline of the head. Destructive pull test 
data shows that with the chain in this improper 
position, failure occurs at loads ranging from 
4,200 to 6,850 pounds— with failure occurring at 
the serrated chain locking arm (chainlock). 
' From these figures, you can note that improper 
chain installation reduces the tiedown holding 
strength by two-thirds of its former strength. 
This is an excellent reason to ensure that appro- 
priate care is taken in assembling this tiedown. 

/ 
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Another common error in the use of 
the TD-1A is incorrectly placing the chain 
hook into the padeye securing point. As 
shown in (A] of figure 6-47, the hook should 
be inserted with the point UP, verses the in- 
correct insertion as shown in (B] of figure 6-4^. 
When properly installed, considerably rrjore 
slack in the chain is required before the hook 
accidentally becomes disengaged from; the 
padeye. / 
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A. CORRECT B. INCORRECT 

Figure 6-47.— TD-1A hook installation. (A) Correct, (B) Incorrect. 
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GENERAL SAFETY GROUND 
SUPPORT EQUIPMENT 

Safety around aviatier support equipment is 
largely a matter of common sense and not being 
in too big a hurry. Time must be taken to per- 
form the required safety measures. Common 
sense dictates what measures should be taken to 
make working around aviation support equip- 
ment as safe as possible. The full cooperation of 
all personnel working with and around aviation 
support equipment is required and constant 
vigilance must be maintained to eliminate unsafe 
practices. 

Safety requires that all personnel must 
strictly observe all safety precautions applicable 
to their work. You and all workers concerned 
should report to the supervisor any unsafe con- 
dition, material, or equipment; warn others who 
appear to be endangered by hazards or by failure 
to observe safety precautions; and report any in- 
jury or evidence of impaired health that occurs 
to you or to others. Each worker should wear or 
use protective clothing or equipment prescribtd 
for the safe performance of the work being 
done. When a hazardous condition occurs, each 
person should exercise as much caution as is 
possible under the existing conditions. 



Some of the safety measures that should be 
used around aviation support equipment are 
covered in the following paragraphs. 

When stopping self-propelled equipment, set 
the handbrake or chock the vehicle. This should 
be done to towed equipment before unhooking. 

When mobile equipment is hand pushed dr 
pulled, it should be done only when the engine 
of the vehicle i§ stopped. 

Aboard aircraft carriers, any aviation sup- 
port equipment that is not in use is tied down to 
prevent it from becoming a hazard to personnel 
or equipment due to tight turning or tilting of 
the ship. All equipment should be as clean as 
possible to prevent accumulation of fuel, oil, 
hydraulic fluid, or grease from becoming %^lre 
hazard or causing slippage by those working 
with or on the equipment. 

Each piece of aviation support equipment 
should be used only for the purpose for which it 
was manufactured, except in an emergency. It 
should be used only by authorized personnel. 
The authorization should be in writing and in- 
dicate that the holder has been thoroughly 
checked out in the operation of the equipment 
and the safety practices associated with it. 
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Skilled (AS) technicians can be identified by 
the way they handle and care for their tools and 
test equipment. Tools and test equipment are 
costly investments. They should receive the best 
of care and be used to the best advantage. 

There is certainly something good about a 
tool or a piece of test equipment that helps the 
average technician turn out better than average 
work. Better job performance alone more than 
supports the slightly higher cost of quality tools 
and test equipment. 

, Even more important is the fact that low 
quality equipment fails more easily and can 
result in injury to the user or damage to the 
equipment being repaired. However, proper use 
of quality equipment can improve the quality of 
any maintenance task and thereby reduce the 
possibility of failure. One of the primary duties 
of all maintenance personnel is to be thoroughly 
familiar with the tools and test equipment of 
their trade and to be proficient in the care and 
u§e of this equipment. 



AS TOOLS 

As an AS, you are only as good as you are 
proficient with the tools of your trade. Without 
tools and equipment with which to work, even 
the most experienced AS is rendered ineffective. 

Each AS in the work center is usually issued 
a "worker's toolbox" of common or basic 
handtools. It is your responsibility to keep your 
tools in good condition anc^ ready for use. At the 
time of issue of the toolbox, you are usually pro- 
vided with a copy of a tool inventory by which 
you can quickly check to see if your toolbox is 
complete. 



Special tools for which an AS has only 
occasional use are kept in a central place from 
which you may draw as needed; but frequently- 
used special tools may be kept in your toolbox, 
if practical and if there is sufficient quantity to 
permit it. 

It becomes evident there is much you need to 
know about procurement, issue, care, and 
accounting for common and special tools as well 
as how to use them to perform repair and 
maintenance functions on aviation support 
equipment. 

COMMON HANDTOOLS 

In this chapter the term 4 'common hand- 
tools** is used to refer to small, portable power 
tools and nonpowered handtools that are 
common to the AS; this term includes such com- 
mon tools as screwdrivers, pliers, wrenches, 
hammers, chisels, hacksaws, files, drills, 
sanders, etc. These tools are given outstanding 
coverage in Basic Handtools, NAVPERS 10085 
(Chapter 2), and Airman, NAVPERS 10307 
(Chapter 10); therefore, they are not discussed in 
this manual. 

ASE HANDTOOLS 

Most of the handtools normally issued to the 
AS are covered in this section. These tools are 
classified as cutting tools, turning tools, striking 
tools, /holding tools, and miscellaneous use 
handtools. 

SPECIAL TOOLS 

The AS uses many special tools that are not 
described in Basic Handtools, NAVPERS 10085 
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(Chapter 2), and Airman, NAVPERS 10307 
(Chapter 10). A wide variety of special tools arc 
furnished by the manufacturers of the support 
equipment, engines, and related equipment. 
These special tools are listed in the "Allowance 
List Registers" published by the Aviation Sup- 
ply office; their use is explained in the manual 
that covers the specific support equipment, 
engine, or item of equipment for which they 
were designed. 

Although the following paragraphs are not 
complete, they are descriptive of the special 
tools and test equipment most commonly used 
by the AS in maintenance work. 



CUSTODY OF TOOLS 

The AS who has custody of a toolbox must 
prevent the loss of the tools or the toolbox 
through neglect or misuse. Although handtools 
are normally classified as consumable items, 
they are expensive and must be paid for when 
lost or damaged. OPNAVINST 4790.2 (Series) 



outlines the policies and procedures for control 
ot handtools. Usually, your activity will have a 
local Maintenance Instruction (MI) concerning 
the inventory interval and methods for reporting 
lost or damaged tools. 

TOOLBOXES 

The toolboxes shown in figures 7-1 and 7-2 
are the types normally used by the AS to stow 
tools. Your current set of tools is likely to 
include only those needed most often in doing 
>our assigned work. The tools you use should be 
organized in the box by type and size, and those 
needed often placed where they can be reached 
most easily. Keep your tools straight, and 
/'extras" such as parts, pieces of "junk," and 
other spare items, kept out of the box. 

NOTE: Broken or damaged tools can 
damage equipment, hardware, and parts. They 
can also cause personal injury to the worker 
and/or others. Your workcenter supervisor is 
responsible for ensuring that all tools are 
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Figure 7-1- Basic toolbox. 
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Figure 7-2.— Standard issue tooJbox. 
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properly marked as to organization, workcenter, 
and toolbox, and that all toolboxes are properly 
numbered. Furthermore, the supervisor is 
responsible for ensuring that an inventory is 
conducted at th( beginning, just prior to secur- 
ing each shift aid prior to any planned work 
stoppage or equ pment operation. These inven- 
tories help to pu vein possible "Foreign Object 
Damage" (FOD). This inventory may be con- 
ducted by your crew supervisor work leader and 
the results submitted to your workcenter super- 
visor. 

Upon completion of a job, you are responsi- 
ble for making the proper tool annotation on the 
upper left corner, on copy #1, of the 
Maintenance Action Form (MAF). You must 
also conduct a proper inventory of your 
toolbox. 

If a tool is missing, you must submit a 
missing tool report, notify your branch division 
officer, and conduct an immediate search of the 
area. If the tool cannot be found, your 
maintenance officer shall be advised, and his 



representative shall cause an investigation to be 
made. This investigation shall be to a depth 
necessary to assure that the missing tool cannot 
cause FOD to a component or other equipment. 

A padlock is issued with each toolbox. Your 
toolbox should be kept locked and stowed in the 
designated area. 



CUTTING TOOLS 
DIAGONAL PLIERS 

Diagonal cutting pliers are an important tool 
for Jhe AS. They are used for cutting small wire 
and cotter pins, etc. Since they are small they 
should not be used to cut lafge wire or heavy 
material because the pliers will be damaged by 
such use and then not be effective to cut what 
they were designed to cut. They can also be used 
to remove small cotter pins where a new pin is to 
be used when the work is finished. This is done 
by gripping the pin near the hinge of the pliers 
and lifting up on the handles, releasing the pin, 
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getting a new grip, and repeating until the pin is 
removed. 

The inner jaw surface is a diagonal straight 
cutting edge offset approximately 15 degrees 
which permits cutting objects flush with the 
surface. The diagonal cutting pliers are not 
designed to hold objects since to use enough 
force to hold an object the pliers will cut or 
deform the object. The sizes of the diagonal 
pliers are indicated by the overall length of the 
pliers. 

FILES 

The AS toolbox should include an assort- 
ment of files. They are used for cutting, 
smoothing, or removing small amounts of 
metal, and are made of hardened high-carbon- 
content steel. Adequate coverage on the selec- 
tion, care, and use of files is contained in Tools 
and Their Uses, NAVPERS 10085 (Chapter 1) 
and is therefore not repeated here. 

HACKSAWS 

A hacksaw is used primarily for sawing 
metal. There are two different kinds of hacksaw 
frames; one has k pistol-grip handle; the other 
has a straight handle. Most hacksaws are 
adjustable to take blades of various lengths. 
Took and Their Uses, NAVPERS 10085 
(Chapter 2) describes and illustrates the prin- 
ciples involved in selecting the most suitable 
blade for different types of work and gives 
coverage on the use and care of hacksaws. 



TURNING TOOLS 
SOCKET WRENCHES 

The socket wrerfCh is one of the most ver- 
satile wrenches in the toolbox. Basically, it con- 
sists of a handle and a socket-type wrench which 
can be attached to that handle. A complete 
socket wrench set consists of several types of 
handles along with bar extensions, univcrsals, 
adapters, and a variety of sockets. (See figure 
7-3.) 



Sockets 

A socket has an opening cut in one *nd to fit 
a drive op a detachable handle. The handle driye 
is usually square. In the other end of the socket 
is a 6-point or 12-point opening very much like 
the opening in the box end wrench. The 12-point 
socket needs to be swung only half as far as the 
6-point socket before it may be lifted and fitted 
on the nut for a new grip. It can therefore be 
used in closer quarters where there is less room 
to move the handle. Most sockets have 12 
points. However, the 6-point socket has its use 
with nuts made of stainless steel, which are made 
of harder metal than that of the wrench. Exten- 
sive use of a 12-point socket on such nuts or 
bolts would cause excessive wear on the 
12-points so that the socket might fail to hold. 
By contrast, because of the greater holding sur- 
face, a 6-point socket holds the stainless steel nut 
better, offering less chance for wear of the 
wrench. 

Sockets are classified for size according to 
two factors. One is the drive size or square open- 
ing which fits on the square drive of the handle. 
The other is the size of the opening in the 
opposite end, which fits the nut or bolt. The 
standard mechanic toolbox is usually outfitted 
with sockets that have 1/4- and 3/8-inch-square 
drivers. The openings that fit onto the bolt or 
nut are graduated in 1/16-inch sizes. Sockets are 
also made in deep lengths to fit over spark plugs 
and long bolt ends. 

There are four types of handles used with 
these sockets (see figure 7-3). Each type has 
special advantages, and the good mechanic 
chooses the one best suited to the job at hand. 
The square driving lug on the socket wrench 
handles has a spring-loaded ball that fits into a 
recess in the socket receptacle and holds the 
assembly together. This mated ball-recess 
feature prevents the parts of the wrench from 
falling apart during normal usage, but a slight 
pull disassembles any wrench connection. 

Ratchet Handle 

The ratchet handle has a reversing lever 
which operates a pawl (or dog) inside the head of 
the tool. Pulling the handle in one direction 
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figure 7-3.— Typical Socket wrench »e^. 
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causes the pawl to engage in the ratchet teeth 
and to turn the socket. Moving in the opposite 
direction causes the pawl to slide over the teeth, 
permitting the handle to back up without 
moving the socket. This allows rapid turning of 
the nut or bolt after each partial turn of the 
handle. With the reversing lever in one position, 
the handle can be used for tightening. In the 
other position, it can be ust^for loosening. 

Hinged Handle 

The hinged handle is also very convenient. 
To loosen a tight nut, swing the handle at right 
angles to the socket. This gives the greatest 
possible leverage. After loosening the nut to the 
point where it turns easily, move the handle into 
the vertical position and then turn the handle 
with the fingers. 

SUding T-Bar Handle 

While using the sliding bar on T-handle, the 
head can be positioned at either the end or the 



center of sliding bar. Select the position 
which is nefeded for the job at hand. 

Speed Handle 

The speed handle is worked like the wood- 
worker's brace. After the nuts are first loosened 
with the sliding bar handle or, the ratchet handle, 
the speecj handle will help remove the nuts in a 
hurry. In many instances the speed handle is not 
strong enough to be used for breaking loose or 
tightening. The speed socket wrench should be 
used carefully, to avoid damaging the nut 
threads. 

Accessories 

To complete the socket wrench set, there are 
several accessory items. Extension bars of dif- 
ferent lengths are made to extend the handles tp 
any length needed. A universal joint allows the 
nut be turned with the wrench handle at an 
angle. A universal socket is also available, and 
universal socket joints, bar extensions, and 
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Figure 7-5.— C ombination wrench. 
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universal sockets in combination with appro- 
priate handles makes it possible to form a variety 
of tools that will reach otherwise inaccessible 
nuts and bolts. 

Another accessory item which comes in 
handy is an adapter which allows the AS to use a 
handle having one size drive with a socket hav- 
ing a different size drive. For example, a 3/8* by 
1/4-inch adapter would make it possible to turn 
all 1/4-inch square drive sockets with any 
3/8-inch square drive handle. 

There are special sockets which are used to 
adapt various types of screwdriver bits to a speed 
handle (see figure 7-4). This socket type 
screwdriver is used to remove recessed head 
screws from access panels on equipment 

COMBINATION WRENCHES 

The AS toolbox should contain a complete 
set of combination wrenches. As shown in figure 
7-5, the combination wrench has an open-end 
wrench on one end and a box-end (of the same 
size) of the other end. For speed and light stress 
operations, use the open-end; then switch to the 
box-end for safety under stress. For ease of 
explanation, each end of the wrench will be 
discussed separately. 

The box-end fits completely around the nut 
' or bolthead. The box-end is usually constructed 
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Figure 7-4.— Screwdriver adapter. 
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with 12 points. The advantage of the 12-point 
construction is that the wrench will operate 
between obstructions where space for the swing 
angle is limited. A very short swing of the handle 
will turn the nut far enough to allow the wrench 
to be lifted and the next set of points to be fitted 
to the corners of the nut< It is possible to use this 
wrench in places where the swing angle is limited 
to as little as 30 degrees. 

The box-end portion of the wrench is 
designed with an offset in the handle. Notice in 
figure 7-5 how the 15 degrees offset will allow 
clearance over nearby parts. One of the best 
features of the box-end is that there is little or no 
chance of a wrench slipping off the nut or bolt. 
However, there is the disadvantage of slow work 
with the box-end of the combination wrench. 
Each time the wrench is backed off, the wrench 
has to be lifted up and refitted to the head of the 
work. Therefore, to save time, use the nonslip 
box-end of the wrench to break loose tight bolts 
or to snug up work after the bolt has been seated 
with a faster type wrench which might slip under 
stress. 

The jaws of the open-end portion of the 
combination wrench are machined at i5 degrees 
from parallel in respect to the centerline of the 
handle. This permits the use of the wrench in 
places where there is room to make only a part 
of a complete turn of a nut or bolt . \\ the wrench 
is turned over after the first swing, it will fit on 
thjp same flats and turn the nut farther After 
*wo swings on the wrench, the nut is turned far 
enough so that a new set of Hats are in position 
for the wrench. 

The open end of the combination wrench 
may be used on tubing nut< and in cramped 
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places too small for a socket or box end to be 
slipped over the nut or bolthead. When using 
any open-end type wrench, always insure that 
the wrench fits the nut or bolthead, and pull on 
the wrench— never push. Pushing a wrench is 
dangerous. The threads could break loose 
unexpectedly and cause damage to adjacent 
equipment or injury to the person using the 
wrench. 

ADJUSTABLE WRENCHES 

Adjustable wrenches arc not intended to 
replace open-end wrenches, but they arc useful 
in working in restricted areas. In addition, they 
can be adjusted to fit odd size nuts. However, 
adjustable wrenches are not intended for stand- 
ard use but rather for emergency use. They 
were not built for use on extremely hard-to-turn 
items. As shovvn in figure 7-6, adjustable 
wrenches have a fixed jaw (A) and an adjustable 
jaw (B) which is adjusted by a thumbscrew (C). 
By turning the thumbscrew, the jaw opening 
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Fkure 7-4. -AdJuMRble wrenches. 



may be adjusted to fit various sizes of nuts. The 
size of the wrenches ranges from 4 to 18 inches 
in length. The maximum jaw openings vary in 
direct proportion to the length of the handle. 

Adjustable wrenches are often called 
* 'knuckle busters' 1 because mechanics fre- 
quently suffer the consequences of improper 
usage of these tools. 

There are four simple steps to follow in using 
these wrenches. First, choose one of the correct 
size, that is, do not pick a large 12-inch wrench 
and adjust the jaw for use on a 3/8-inch nut. 
This could result in a broken bolt and a bloody 
hand. Second, be sure the jaws of the correct 
size wrench are adjusted to fit snugly on :he nut. 
Third, position the wrench around the nut until 
the nut is all the way into the throat of the jaws. 
If not used in this manner, the result is apt to be 
as bloody as before. Fourth, pull the handle 
toward the side having the adjustable jaw. This 
will prevent the adjustable jaw from springing 
open and slipping off the nut. If the location of 
the work will not allow all four steps to be 
followed when using an adjustable wrench, then 
select another type of wrench for the job. 

Adjustable wrenches should be cleaned in a 
solvent, and a light oil applied to the thumb- 
screw and the sides of the adjustable jaw. They 
should also be inspected often for cracks which 
might result in failure of the wrench 

SCREWDRIVERS 

Two basic screwdriver blade types arc 
used— the common blade for use on conven- 
tional slotted screws and a crosspoint blade jor 
use on the recessed head Phillips or Reed and 
Prince type screws. Both types of screwdrivers 
are illustrated in figure 7-7. The common and » 
crosspoint blade types are used in the design of 
various special screwdrivers, some of which are 
also shown in figure 7-7 

Common Screwdrivers 

The combined length of the shank and blade 
identifies the size of common screwdrivers. They 
vary from 2 1/2 to 12 inches. The diameter of 
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Figure 7-7.— Typical screwdrivers. 
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the shank and the width and thickness of the 
blade tip which fits the screw slot are in propor- 
tion to the length of the shank. The blade is 
hardened to prevent it from being damaged 
when it is used on screws. It can easily be 
chipped cr blunted when used for other pur- 
poses. The blade of a poor quality screwdriver 
will sometimes become damaged even when 
being used properly. 



A damaged common screwdriver may be 
repaired by dressing the blade if done correctly. 
This can be done by the following instructions: 

1. Dress the sides with an emery wheel so 
that the blade is symmetrical in shape. 

2. Square off the end with the wheel; check 
for squareness by resting the tip on the handle of 
a trysquare, and move the shank of the 
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screwdriver close to the blade of the trysquare. 
If the blade of the trysquare and shank are 
parallel/ffie tip is square. 

Crosspolnt Screwdrivers 

There are two types of crosspoint screw- 
drivers in common use— the Reed and Prince, 
and the Phillips. The Reed and Prince screw- 
drivers and Phillips screwdrivers are not inter- 
changeable; therefore, always use Reed and 
Prince screwdriver with Reed and Prince screws 
and a Phillips screwdriver with Phillips screws. 
The use of the wrong screwdriver will result in 
mutilation of the screwhead. 

Offset Screwdrivers 

An offset screwdriver (figure 7-7) may be 
used where there is not sufficient vertical space 
for a standard screwdriver. Offset screwdrivers 
are constructed with one blade forged in line and 
another blade forged at right angles to the shank 
handle. Both blades are bent 90 degrees to the 
shank handle. By alternating ends, most screws 
can be seated or loosened even when the swing- 
ing space is very restricted. Offset screwdrivers 
are made for both standard and recessed head 
screws. 

CAUTION: When using any type of screw- 
driver, do not hold the work in the hand. If the 
point slips, it can cause a bad cut. The AS will 
always be safe when following this rule: Never 
get any part of the body in front of the 
screwdriver point. This is a good safety rule for 
any sharp-pointed tool. When removing a screw 
from an assembly that is not stationary, hold the 
work on a solid surface, in a vise, or with some 
other holding tool. 



HOLDING TOOLS 

VISE GRIP PLIERS 

The AS uses this tool a number of ways. 
These pliers can be adjusted to various jaw 
openings by turning the knurled adjusting screw 
at the end of the handle. Vise grips can be 
clamped and locked in position by pulling the 
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Figure 7-«.— Vise grip pUere. 



lever toward the handle. The vise grip pliers are 
shown in figure 7-8. They may be used as a 
clamp, speed wrench, portable vise, and for 
many other uses where a locking, plier-type jaw 
may be employed. 

CAUTION: Vise grip pliers should be used 
with care since the teeth in the jaws tend to 
damage the object on which they are clamped. 
They should not be used on nuts, bolts, tube 
fittings, or other objects which must be reused. 

CHANNEL-LOCK PLIERS 

Channel-lock pliers (figure 7-9) can be easily 
identified by the extra-long handles, which make 
them a very powerful gripping tool. The inner 
surfaces of the jaws consist of a series of coarse 
teeth formed by deep grooves, a surface adapted 
to grasping cylindrical objects. Channel locks 
have grooves on one jaw and lands on the other. 
The adjustment is effected by changing the posi- 
tion of the grooves and lands. The channel locks 
are less likely to slip from the adjustment setting 
when gripping an object. The channel-lock pliers 
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Figure 7-9, —Channel-Sock plJen. 
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will only be used where it is impossible to use a 
more adapted wrench or holding device. Many 
nuts and bolts and surrounding parts have 
been damaged by improper use of channel-lock 
pliers. 

DUCKBILL PLIERS 

Duckbill pliers (A, figure 7-10) have long 
wide jaws and slender handles. Duckbills are 
used in confined areas where the fingers cannot 
be used. The jaw faces of the pliers are scored to 
aid in holding an item securely. 

NEEDLE-NOSE PLIERS 

Needle-nose pliers (B, figure 7-10) are used in 
the same manner as duckbill pliers. However, 
there is a difference in the design of the jaws. 
Needle-nose jaws are tapered to a point which 
makes them adapted to installing and removing 
small cotter pins. They have serrations at the 
nose end and a side cutter near the throat. 
Needle-nose pliers may be used to hold small 
items steady, to cut and bend wire, or to do 
numerous other jobs which are too intricate or 
too difficult to be done by hand alone. 

NOTE: Duckbill and needle-nose pliers are 
especially delicate. Care should be exercised 
when using these pliers to prevent springing, 
breaking, or chipping the jaws. Once these pliers 
are damaged, they are practically useless. 
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Figure 7-10.-PHcn. (A) duckbills; «nd (B) netdle-now. 



MISCELLANEOUS TOOLS 

MECHANICAL FINGERS 

Small articles which have fallen into places 
where they cannot be reached by hand may be 
retrieved with the mechanical fingers. This tool 
is also used when starting nuts or bolts in 
difficult areas. The mechanical fingers, shown in 
figure 7-11, have a tube containing flat springs 
which extend from the end of the tube to form 
clawlike fingers, much like the screw holder. The 
springs are attached to a rod that extends from 
the outer end of the tube. A plate is attached to 
the end of the tube, and a similar plate to be 
pressed by the thumb is attached to the end of 
the rod. A coil spring placed around the rod 
between the two plates holds them apart and 
retracts the fingers into the tube. With the 
bottom plate grasped between the fingers and 
enough thumb pressure applied to the top plate 
to compress the spring, the tool fingers extend 
from the tube in a grasping position. When the 
thumb pressure is released, the tool fingers 
retract into the tube as far as the object they 
hold will allow. Thus, enough pressure is applied 
on the object to hold it securely. Some 
mechanical fingers have a flexible end on the 
tube to permit their use in close quarters or 
around obstructions. 

NOTE: Mechanical fingers should not be 
used as a substitute for wrenches or pliers. The 
fingers are made of thin sheet metal r and can be 
easily damaged by overloading. 

STEEL SCALE 

The steel scale shown in figure 7-12 is a 
measuring device that will usually be found in 
the AS toolbox. It is graduated ip divisions of 
1/8 and 1/16 inch on one side and 1/32 and 1/64 
inch on the other side. The steel scale most com- 
monly used is 12 inches long. 

Measurements are taken with a steel scale by 
holding it on its edge on the surface of the sub- 
ject being measured. This will prevent making 
errors which might be caused by the thickness of 
the scale. Such thickness causes the graduations 
to be a slight distance away from the surface of 
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Figure 7-12.— Scale rule. 
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Figure 7-U -Mechanical fingers. 



the object. Measurements are read at the 
graduation which coincides with the distance to 
be measured. 

FLASHLIGHT 

Each toolbox should have a standard Navy 
vaporproof two-cell flashlight. The flashlight is 



used constantly during all phases of mainte- 
nance. Installed in both ends of the flashlight are 
rubber seals which keeR out all vapors. The 
flashlight should be inspected periodically for 
the installation of these seals, the spare bulb, 
and colored filters which are contained in the 
end cap. 

NOTE: Do not throw away the filters; they 
will be/necessary during night work on or near 
the airdraft line. 

INSPECTION MIRROR 

There are several types of inspection mirrors 
available for use in aviation support equipment 
maintenance. The mirror is issued in a variety of 
sizes and may be round or rectangular. The 
mirror is connected to the end of a rod and may 
be fixed or adjustable. (See figure 7-13.) 

The inspection mirror aids in making 
detailed inspection where the human eye cannot 
directly see the inspection area. By angling the 
mirror, and with the aid of a flashlight, it is 
possible to inspect most required areas 
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Flgurt 7-U.— i yplcai inspection mirror. 



NONMAGNETIC TOOLS 

Tools made of nonmagnetic materials are 
available through normal supply channels. They 
are used for performing specific maintenance 
tasks on certain classes of equipment or com- 
ponents, such as equipment containing magnets. 
These tools are normally made of beryllium- 
copper or plastic, are not as rugged as steel 
tools, and are much more easily damaged. 
Restricting their use to the purpose for which 
they were intended will prolong their useful life 
and increase their usefulness when required. 

In addition to possible damage of the tool 
itself, indiscriminate use of these tools could 
allow them to transfer foreign particles to loca- 
tions where possible trouble could result. 

Good general maintenance practice involves 
wiping the tools before use and again after use. 
This is especially advisable in the case of non- 
magnetic tools. A lint-free cloth dampened with 
an approved cleaning solvent may be used for 
this purpose. 

INSULATED TOOLS 

Safety considerations require use of in- 
sulated tools whenever the danger of electrical 
shock or short circuit exists. M/»ny types of tools 
are available in insulated form directly through 
supply channels at little or no additional cb*f. 
These tool? should be obtained and used 
whenever available. However, many types of in- 
sulated tools are not readily available (or are 
.available only at considerable added expense). If 
essential, these tools should be procured or con- 
ventional tools may be modified. Insulated 
sleeving may be put on the handles of pliers and 
wrenches and on the shanks of screwdrivers. 



Tools modified in this manner should be used 
only for lew voltage circuits because of the 
limitations of the insulating materials. For 
higher voltage uses, special insulating handles 
are available for many of the common types of 
tools. 

In some instances, it is necessary to use tools 
which are made of insulating material, rather 
than merely having an insulating handle. In 
these instances, the tools should be requisitioned 
through normal supply channels, if possible. If 
they are not available through normal supply 
channels, they may be purchased on the open 
market. 

RELAY TOOLS 

Many relays have been damaged or 
destroyed by the us« of sandpaper or emery 
cloth to clean the contact points. Use of these 
abrasives causes bending of the contacts, and at- 
tempts to straighten them with longnose pliers 
cause further damage, eventually requiring 
replacement of the relays. This can be avoided 
by using a burnishing tool to clean dirty contact 
points. Figure 7-14(A) illustrates a burnishing 
tool being used on a relay. 
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Flg*rt 7-14(A). —Burnishing tool. 
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Burnishing tools are stocked in supply 
activities and may be obtained through normal 
supply channels. When using this tool, be sure to 
clean it thoroughly with alcohol; do not touch 
the tool surface with the fingers prior to use. 

Burned and pitted contacts cannot be 
repaired by burnishing. Such relays should be 
replaced. 

Another tool useful in relay maintenance is a 
point bender which is used to straighten bent 
relay contacts. The point bender may be 
obtainedv through normal supply channels or 
manufactured locally from flat stock shaped as 
shoyn in figure 7-14(B). The actual size may 
vary according to the relay being repaired, but 
the point bender should be small enough to 
allow freedonf of movement so as not to damage 
other parts of the rel&y. 

WIRE AND CABLE STRIPPERS 

Nearly all wire and cable used as electrical 
conductors are covered with some type of insula- 
tion. In order to make electrical connections 
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Flgort 7.14(B).— Point bender. 



with the We, a part of this insulation must be 
removed, leaving the end of the wire bare. To 
facilitate the removal of this insulation, use a 
wire and cable stripping tool similar to the oue 
shown in figure 7-15. 

Although seveial variations of this basic tool 
are available, the most efficient and effective is 
the type illustrated. It§_operation is extremely 
simple— insert the/tfufof the wire in the proper 
direction to the depth to be stripped, position 
the wire so that'irrests in the proper groove for 
that size wire, and squeeze. The tool functions in 
three steps as follows: 

1. The cable gripping jaws close, clamping 
the insulated wire firmly in place. The wire must 
be inserted so that the jaws clamp the main 
section of the wire rather than the end to be 
stripped. 

2. The insulation cutting jaws close, cutting 
the insulation. If the wire is not inserted in a 
groove, the conductor will also be cut. If the 
wire is positioned into too small a groove, some 
of the strands will be severed. If. the groove is 
too large, the insulation will not be completely 
severed. Inserted properly into the correct 
groove, the insulation will be cut neatly and 
completely, and the wire will not be damaged. 

3. The two sets of jaws separate, removing 
the clipped insulation from the end of the wire. 
The jaws are spring loaded to the closed posi- 
tion; therefore, the handles must be squeezed 
until the jaws reach the full open and locked 
position. This prevents the cutting jaws from 
closing (which would damage end of wire) and 
allows cable gripping jaws to open, releasing the 
wire. 

If cable and wire strippers of this type are not 
available, notches may be cut in the jaws of 
diagonal pliers or pocket fingernail clippers, 
using jeweler's files. Care must be taken to file 
the grooves into the proper positions in oppos- 
ing jaws, and the size of the groove must be 
appropriate for the size wire on which it is to be 
used. When properly modified, these tools will 
perform satisfactorily if the more desirable strip- 
per is not available. 
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Figure 7-15.— Wirt and cable stripper. 



CRIMPING TOOLS 

TYPE MS 25037-1. -The standard tool MS 
25037-1, issued for crimping solderless ter- 
minals, is for use with standard insulated copper 
terminal lugs manufactured according to MS 
25036. The standard tool employs a double jaw 
to hold the terminal lug or splice. One side of the 
jaw applies crimping action to fasten the ter- 
minal to the bare wire when the terminal is 
inserted, as shown at the left in figure 7-16. 
When the tool is used correctly, a deep crimp is 
placed in the B area of terminal lugs and splices, 
as shown on the right in figure 7-16. A shallow 
crimp is applied to* the portion of the terminal or 
splice which extends over the insulation of the 
wire, as indicated by the A area in the diagrams. 
This clamping action is provided by a recessed 
portion in the other side of the divided jaw, A 
guard, w)iich should be in the position shown 
when crimping terminals, aids in proper posi- 
tioning of the terminal. However, the guard 
must be moved out of the way when the tool is 
used for crimping splices. 

Without the guard, the tool may be used in- 
correctly when crimping terminals; for example, 



the terminal might be inserted from the wrong 
side of the tool. The result is that the deep crimp 
is placed in the A area of the terminal and, 
although the wire may be held securely in place, 
the connection is poor. Common sense indicates 
that the deep crimp must clamp the metal of*the 
terminal to the bare metal of the wire in order to 
provide a good electrical and mechanical con- 
nection. 

The MS 25037-1 tool requires an occasional 
go-no-go check ,for wear. A No. 36 (0.106) drill 
rod should not enter the smaller (red or blue) 
nest when the tool is fully closed. If it does enter, 
have the tool repaired. 

Instruction in proper crimping procedure 
should be furnished to all who need to make 
solderless terminal connections. Handbook of 
Installation Practices for Aircraft Electric and 
Electronic Wiring, NAVAIR 01-1A-505, con- 
tains detailed procedures for using many 
solderless connector tools. 

TORQUE WRENCHES 

There are times when, for engineering 
reasons, a definite pressure must be applied to a 
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Figure 7-16.—' 



nut, bolt, screw, or other fastener. In such cases 
a torque wrench must be used. The torque 
* wrench is a precision tool consisting of a torque- 
indicating handle and appropriate adapter or 
attachments. It is used to measure the amount of 
turning or twisting force applied to a nut, bolt, 
or screw. 

The three most commonly used torque 
wrenches are the Deflecting Beam, Dial In- 
dicating, and Micrometer Setting types (figure 
7- 17). When using the Deflecting Beam and the 
Dial Indicating torque wrenches, the torque is 
read visually on a dial or scale mounted on the 
handle of the wrench. 

To use the Micrometer Setting type, unlock 
the grip and adjust the handle to the desired 
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tool MS25037-1. 



setting on the micrometer scale, then relock the 
grip. Install the required socket or adapter to the 
square drive of the handle. Place the wrench 
assembly on the nut or bolt and pull in a clock- 
wise direction with a smooth steady motion. (A 
fast or jerky motion will result in an improperly 
torqued unit.) When the torque applied reaches 
the torque value indicated on the handle setting, 
the handle will automatically release or "break" 
and move freely for a short distance. The release 
and free travel is easily felt, so there is no doubt 
about when the torquing process is complete. 

To assure getting the correct amount of 
torque on the fasteners, all torque handles must 
be tested at least once a month or more often if 
uspe indicates it is necessary. 
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Figure 7-17.— Torque wrenches. 
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The following precautions should be ob- 
served when using torque wrenches: 

1. Do not use the torque wrench as a ham- 
mer. 

2. When using the Micrometer Setting 
type, do not move the setting handle below the 
lowest torque setting. However, it should be 
placed at its lowest setting prior to returning to 
storage. 

3. Do not use the torque wrench to apply 
greater amounts of torque than its rated 
capacity. 



4. Do not use the torque wrench to break 
loose bolts which have been previously 
tightened. 

5 . Never store a torque wrench in a toolbox 
or in an area where it may be damaged. 

NOTE: Torque values— Torquing can be 
described as the twisting stress that is applied to 
the fasteners to secure components together. 
These fasteners can be nuts, bolts, studs, 
clamps, etc. Torque values for these fasteners 
are expressed in inch-pounds or foot-pounds. 
Unless otherwise stated, all torque values should 
be obtained with the manufacturer's recom- 
mended thread lubricant applied to the threads. 
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Torque values are usually listed in the appro- 
priate section of the applicable Instructions 
Manual* However, in case there is no torque 
specified, the torque values in table 7-1 can be 
used as a guide in tightening nuts, bolts, and 
screws. Using the proper torque allows the struc- 
ture to develop its design strength and greatly 
reduces the possibility of failure due to fatigue. 
One word of caution— never rely on memory for 
torque information, but look up the correct 
torque value each time it is needed. A nut or bolt 
that is not torqued to the proper value may cause 
damage to the component or equipment. 

The proper procedure is to tighten at a 
uniformly increasing rate until the desired 
torque is obtained. In some cases, where gaskets 
or other parts cause a slow permanent set, the 
torque must be held at the desired value until the 
material is seated. When applying torque to a 



series of bolts on a flange or in an area, select a 
median value. If some bolts in a series are 
torqued to a minimum value and Qthers to a 
maximum, force is concentrated on the tighter 
bolts and is not distributed evenly. Such unequal 
distribution of force may cause shearing or snap- 
ping of the bolts. 

Torque wrench size must be considered when 
torquing. The torque wrenches are listed accord- 
ing to size and should be used within this recom- 
mended range. Use of larger wrenches which 
have too great a tolerance results in inaccuracies. 
When an offset extension wrench is used with a 
torque wrench, the effective length of the torque 
wrench is changed. The torque wrench is so 
calibrated that when the extension is used, the 
indicated torque (the torque which appears on 
the dial or gage of the torque wrench) may be 
different from the actual torque that is applied 



Table 7-1.— Torque value In Inch-pounds for standard nuts, bolts, and screws 









Standard nuts, bolts, and screws 


Wrench size 


Bolt, stud, or 
acrew size 


I Tension type nuts 
AN3I0 and AN365 


Shear type nuts 
AN320 and AN364 


1/4 


4- 


48 


_ H _ — . , 

4-5.5 


2. 5-3. 5 


5 16 


6- 


40 


i 7.5-11 


4.5-6. 5 


11/32 


8- 


36 


! 12-15 


7-9 


3, 8 


10-32 


20-25 


12-15 


7 16 


1 


4-28 


50-70 


30-40 


1 2 


5 


16-24 


100-140 


60-8 5 


9, 16 


! 3 


8-24 


160-190 


95-110 ! 


5 8 


7 


16-20 


450-500 


270-300 : 

i 


3 4 


I 1 


2-20 


480-690 


290-410 


7 8 


9 


16-16 


800-1,000 


480-600 


15 16 




8 18 


1, 100- 1,300 


660-780 


1 1 16 


3 


4- 16 


2,300-2, 500 


1,300- 1, 500 


1 1 4 


i 


H- 14 


2, 500-3,000 


1, 500 1, 800 


1 7 16 


1- 


14 


3, 700- r >, 500 


2,200 3,300 
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numbers. 
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to the nut or bolt. Therefore, the wrench must 
be preset to compensate for the increase when an 
offset extension wrench is used. 

Occasionally, it is necessary to use a special 
extension or adapter wrench together with a 
standard torque wrei. .ti. In order to arrive at the 
resultant required torque limits, the following 
formula should be used 

q - T x L 
(E + L) 

Where: 

S = Reading of setting on torque wrench. 

T = Recommended torque on part. 

L = Length of torque wrench (distance be- 
tween center of drive and center of hand 
grip). 

E = Length of extension of adapter (dis- 
tance between center of drive and center 
of broached opening measured in the 
same place as L). 

EXAMPLE: Recommended torque is 100 
inch-pounds. Using a 12-inch torque wrench and 
a 6-inch adapter, determine reading on torque 
wrench. 

q 100 x 12 1200 u a 

= (6 -f — 12) "T8~ = inch-pounds 

An example of the measuring of this formula 
is shown in figure 7-17. When the extension is 
pointed back toward the handle of the torque 
wrench, subtract the effective length of the ex- 
tension from the effective length of the torque 
wrench. If the extension is pointed at a right 
angle to the torque wrench, then the actual value 
does not change. 

It is not advisable to use a handle extension 
on a deflecting beam type torque wrench at any 
time. A handle extension alone has no effect on 
the reading of other types. The use of a drive 
and extension on any other type of torque 
wrench makes the use of the formula man- 
datory. When applying the formula, force must 



be applied to the handle of the torque wrench at 
the point from which the measurements were 
taken. If this is not done, the torque obtained 
will be in error. 

TORQUE SCREWDRIVERS 

A variety of torque tools is available, such as 
the small torque screwdrivers used on watches 
and instruments. Two types of torque screw- 
drivers are illustrated in figure 7-18. On one the 
pointer indicates the applied torque on a circular 
dial. The other is limited to a preset value in the 
handle causing it to turn freely when the torque 
value is reached. 

TORQUE CONTROLLED 
POWER TOOLS 

There are two types of torque controlled 
power tools. The torque controlled nutrunner 
and screwdriver are used to tighten screws and 
small nuts to torque values between 10 and 100 
inch-pounds. The other torque power tool is a 
torque controlled impact wrench. It is used for 
tightening bolts and nuts to torque values 
between 20 and 100 foot-pounds. Bdth these 
tools operate on compressed air at 90 ±10 psi 
pressure. A flexible hose is used to connect the 
tool to the air supply. 

A torque controlled nutrunner consists of an 
air motor fitted with a torque limiting device. A 
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Figure 7-18. — Torque Krewdrlven. 
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clutch in the torque limiter is released by the 
action of balls over-riding detents when suffi- 
cient resistance is encountered. When the tool is 
removed from the work, the clutch resets and is 
ready to .tighten the next fastener. The torque at 
which the clutch releases is set by an adjustment 
that changes the pressure of the spring that holds 
the balls in the detents and is iependent on the 
rundown resistance of the fastener and the 
materials in the joint. 

The torque controlled impact wrench con- 
sists of an air motor and a hammer mechanism. 
Torque is controlled by adjustable torsion bars. 
The three torsion bars provide low range— 20 to 
45 foor-pounds; medium range— 40 to 65 foot- 
pounds; and high range— 60 to 90 foot-pounds. 
The output torque of the tool is regulated by the 
amount of torque preset in the' torsion bar. 
When the tool is applied to a fastener, the 
torsion bar functions as a rigid driving member 
until the fastener is tightened to a torque value 
equivalent to the preload torque in the bar. At 
this point the torsion bar acquires additional 
twist when the internal hammer in the tool 
strikes and unwinds between hammer blows. 
This rebounding action trips a mechanism that 
shuts off the air and stops the tool. 



MICROMETERS 

It is important that a person who is working 
with machinery or in a machine shop thoroughly 
understands the mechanical principles, construc- 
tion, use, and care of the micrometer. Figure 
7-19 shows an outside micrometer caliper with 
the various parts clearly indicated. Micrometers 
are used to measure distances to the nearest one 
thousandth of an inch. The measurement is 
usually expressed or written as a decimal; so you 
must know the method of writing and reading 
decimals. 

TYPES 

There arc three types of micrometers that are 
most wommonl) used throughout the Navy: the 
outside micrometer caliper (including the screw 
thread micrometer), the inside nrcrometer, and 
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Figure 7-19.— Nomenclature of an outside micrometer 
caliper. 



the depth mfcrometer. (See figure 7-20.) The 
outside micrometer is used for measuring out- 
side dimensions, such as the diameter of a piece 
of round stock. The screw thread micrometer is 
used to determine the pitch diameter of screws. 
The inside micrometer is used for measuring 
inside dimensions, as for example, the inside 
diameter of a tube or hole, the bore of a 
cylinder, or the width of a recess. The depth 
micrometer is used for measuring the depth of 
holes or recesses. 

SELECTING THE 
PROPER MICROMETER 

#* 

The types of micrometers commonly used 
are made so that the longest movement possible 
between the spindle and the anvil is 1 inch. This 
movement is called the "range. M The frames of 
micrometers, however, are available in a wide 
variety of sizes, from 1 inch up to as large as 24 
inches. The range of a 1-inch micrometer is from 
0 to 1 inch; in other words, it can be used on 
work where the part to be measured is 1 inch or 
less. A 2-inch micrometer has a range from 1 
inch to 2 inches, and will measure only work 
between 1 and 2 inches thick; a 6-inch 
micrometer has a range from 5 to 6 inches, and 
will measure only work between 5 and 6 inches 
thick. It is necessary, therefore, that the 
mechanic in selecting a micrometer first find the 
approximate size of the work to the nearest inch, 
and then select a micrometer that will fit it. For 
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Figure 7-20.— Common types of micrometers. 



example, to find the exact diameter of a piece of 
round stock; use a rule and find the approximate 
diameter of the stock. If it is found to be 
approximately 3 1 /4 inches, a micrometer with a 
3- to 4-inch range would be required to measure 
the exact diameter. Similarly, with inside and 
depth micrometers, rods of suitable lengths must 
be fitted into the tool to get the approximate 
dimension within an inch, after which the exact 
measurement is ready by turning the thimble. 
The size of a micrometer indicates the size of the 
largest work it will measure. 

READING A MICROMETER 
CALIPER 



The sleeve and thimble scales of the 
micrometer caliper have been enlarged in figure 
7-21. To understand these scales, you need to 
know that the threaded section on the spindle, 
which revolves, has 40 threads per inch. 
Therefore, every time the thimble completes a 
revolution, the spindle advances or recedes 
1/40* (0.025"). 



V- — 



THIMBLE SCALE 
SLEEVE SCALE 




29.266D 

Figure 7-21.— Sleeve and thimble jcales of a micrometer 
(enlarged). 
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Notice that the horizontal line on the sleeve is 
divided into 40 equal parts per inch. Every 
fourth graduation is numbered 1, 2, 3, 4, etc., 
representing 0.100", 0.200*, etc. When you 
turn the thimble so that its edge is over the first 
sleeve line past the "0" on the thimble scale, 
the spindle has opened 0.025". If you turn the 
spindle to the second mark, it has moved 0.025 * 
plus 0.025 * or 0.050 . You use the scale on the 
thimble to complete your reading when the edge 
of the thimble stops between graduated lines. 
This scale is divided into 25 equal parts, each 
part representing 1/25 of a turn. And 1/25 of 
0.025* is 0.001 \ As you can see, every fifth line 
on the thimble scale is marked 5, 10, 15, etc. The 
thimble scale, therefore, permits you to take 
very accurate readings to the thousandths of an 
inch, and, since you can estimate between the 
divisions on the thimble scale, fairly accurate 
readings to the ten thousandth of an inch are 
possible. 

The closeup in figure 7-22 will help you 
understand how to take a complete micrometer 



reading. Count the units on the thimble scale 
and add them to the reading on the sleeve scale. 
The reading in the figure shows a sleeve reading 
of 0.250* (the 'Nimble having stopped 
slightly more than halfway between 2 and 3 on 
the sleeve) with the 10th line on the thimble scale 
coinciding with the horizontal sleeve line. 
Number 10 on this scale means that the spindle 
has moved awav from the anvil an additional 10 
x 0.001* or 0.010*. Add this amount to the 
0.250* sleeve reading, and the total distance is 
0.260*. 

Read each of the micrometer sett^gs in 
figure 7-23 so that you can be sure of yourself 
when vou begin to use this tool on the j r b. The 
correc eadings are given following the figure so 
that yo\ can check yourself. 

Figure 7-24 shows a reading in which the 
horizontal line falls between two graduations 
on the thimble scale and is closer to the 15 
graduation than it is to the 14. To read this to 
THREE decimal places, refer to figure 24 and 
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0 438 9 
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0 336 
0 246 
0 148 
0 349 



Figure 7-23.— Micrometer-reading *xercise*. 
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an inch. Add the ten-thousandths to the reading 
as shown in calculation B of figure 7-24. 

READING A VERNIER 
MICROMETER CALIPER 

Many times you will be required to work to 
exceptionally precise dimensions. Under these 
conditions it is better to use a micrometer that is 
accurate to ten-thousandths of an inch. This 
degree of accuracy is obtained by the addition of 
a vernier scale. This scale, shown in figure 7-25, 
furnishes the fine readings between the lines on 
the thimble rather than making you estimate. 
The 10 spaces on the vernier are equivalent to 9 
spaces on the thimble. Therefore, each unit on 
the vernier scale is equal to 0.0009" and the dif- 
ference between the sizes of the units on each 
scale is 0.0001 \ 

When a line on the thimble scale does not 
coincide with the horizontal sleeve line, you can 
determine the additional space beyond the 
readable thimble mark by finding which vernier 
mark coincides with a line on the thimble scale. 
Add this number, as that many ten-thousandths 
of an inch, to the original reading. In figure 7-26 
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Figure 7-24.— Interpolating a micrometer reading. 



calculation A. To read it to FOUR decimal 
places, estimate the number of tenths of the 
distance between thimble-scale graduations the 
horizontal line has fallen. Each tenth of this 
distance equals one ten-thousandth (0.0001) of 
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Figure 7.25 — Vernier scale on a micrumeter. 
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.0002 




.2862 

29.266H 

Figure 7-26.— Read a vernier micrometer caliper. 

sec how the second line on the vernier scale 
coincides with a line on the thimble scale. 

This means that the 0.011 mark on the 
thimble scale has been advanced an additional 
0.0002* bey ?nd the horizontal sleeve line. When 
you add this to the other readings, the reading 
will be 0,200 + 0.075 + 0.011 + 0.0002 or 
0.2862 as shown. 

MEASURING HOLE DIAMETERS 
WITH AN INSIDE MICROMETER 
CALIPER 




B 



44.77 

Figure 7-27.— Measuring an inside diameter with an inside 
caliper. 



extension rods whose range includes the required 
dimension. The extension rod marked "6-7," 
for example, when inserted into the head of the 
micrometer, will measure inside diameters from 
6" to 7". The shoulder on the rod must seat 
properly to ensure a correct reading, B of figure 
7-27 shows that, for large measurements, both 
hands are used to set the micrometer for check- 
ing a diameter, Hold one end in place with one 
hand as you "feel" for the maximum possible 
setting by moving the other end from left to 
right, and in and out of the hole with the other 
hand. When no left-to-right movement is possi- 
ble, and a slight drag is noticed on the in-and- 
out swing, take the reading. 



To measure the diameter of small holes from 
0.2* to 1* in diameter, an inside micrometer 
caliper of the jaw type as shown in A of figure 
7-27 may be used. Note that the figures on both 
the thimble and the barrel are reversed, increas- 
ing in the opposite direction from those on an 
outside micrometer caliper. This is because this 
micrometer reads inside measurements. Thus as 
you turn the thimble clockwise on this 
micrometer, the measuring surfaces move 
farther apart and the reading increases. (On an 
outside micrometer caliper, as you turn the 
thimble clockwise, the measuring surfaces move 
closer together and the reading decreases.) 

For holes from 2" up to several feet in 
diameter, select the inside micrometer having 



MEASURING ROUND STOCK 

When measuring the diameter of a small 
piece of round stock, hold the stock to be 
measured in one hand. Ijold the micrometer in 
the othei hand so that the thimble rests between 
the thumb and the forefinger. (See figure 7-28.) 
The third finger is then in a position to hold the 
frame against the palm of the hand. The frame is 
supported in this manner and makes it easy to 
guide the work over the anvil. The thumb and 
forefinger are in position to turn the thimble 
either directly or through the ratchet and bring 
the spindle over against the surface being 
measured. 

Turn the spindle down to contact by 4 4 feel, " 
or else use the ratchet stop. Your feel should 
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Figure 7-28.— Measuring round stock with a micrometer 
caliper. 



produce the same contact pressure and therefore 
the same reading as that produced when the 
ratchet stop is used. Develop your "feel" by 
measuring a certain dimension both with and 
without the aid of the ratchet stop. When you 
have the correct feel, you will get the same 
readings by both methods. 

In measuring round stock the feel must be 
very light because there is only a line contact 
between the spindle and the stock and the anvil 
and the stock. Therefore the contact area is 
exceptionally small, causing a proportionally 
high contact pressure per unit of area. This tends 
to give a reading smaller than ?.he true reading 
unless the light feel is used. Moreover, in 
measuring a ball from a ball bearing, the contact 
is at only two points, so the contact area is again 
very small, which results in a tremendous 
pressure per unit of area. This condition requires 
only the lightest possible contact pressure to give 
a true reading. 

Hold the micrometer lightly and for only as 
long as is necessary to make the measurement. 
Wrapping the hand around it or holding it for 
too long a time will cause expansion of the metal 
and will introduce errors in measurement. Read 
the setting on the thimble scale (if the object is 
small) without removing the micrometer caliper 
from the object. 

MEASURING A FLAT SURFACE 

When measuring a flat surface with a 
micrometer caliper, the entire area of both the 



anvil and the spindle is in contact with the 
surface being measured. This causes a propor- 
tionally low contact pressure per unit of area. 
Therefore the "feel" should be slightly heavier 
than when measuring round stock. 

On large flat work, it is necessary to have the 
work stationary and positioned to permit access 
for the micrometer. The proper method of 
holding a micrometer when checking a part too 
large to be held in one hand is shown in figure 
7-29. The frame is held by one hand to position 
it and to locate it square to the measured sur- 
face. The other hand operates the thimble either 
dirjectly or through the ratchet. A large flat sur- 
face should ^be measured in several places to 
determine the amount of variation. It is good 
practice to lock the spindle in place with the 
locknut before removing the micrometer from 
the part being measured. After removal of the 
micrometer the measurement indicated on the 
thimble scale can then be read. 

To retain a particular setting, in cases where 
several pieces are to be gaged, lock the spindle in 
place with the locknut. When a piece is * 'gaged" 
with a micrometer whose spindle is locked to a 
particular setting, the piece can quickly be iden- 
tified as oversize, correct size, or undersize. 

CARE OF MICROMETERS 

Keep micrometers clean and lightly oiled. 
Make sure they are placed in a case or box when 
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Figure 7-29.— Measuring flat stock with a micrometer 
caliper. 
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ihey are not in use. Anvil faces must be pro- 
tected ^rora damage and must not be cleaned 
with emery cloth or other abrasives. 



STRIKING TOOLS 

HAMMERS 

, Generally speaking, this group is composed 
of various types of hammers, all of which are 
used to apply a striking force where the force of 
the hand alone is insufficient. Each of these 
hammers is composed of a head and a handle, 
even though these parts differ greatly from 
hammer to hammer. So that the AS may have a 
better idea of their differences and uses, let's 
consider the types of hammers used most fre 
quently. (See figure 7-30.) 

Ball-Peen Hammer 

The ball-peen hammer is sometimes referred 
to fls a machinist's hammer. It is a hard faced 
hammer made of forged tool steel. 

The flat end of the head is called the face 
This end is used for most hammering jobs. The 
other end of the hammer is called the peen. The 
peen end is smaller in diameter than the face end 
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Flgor* -Hammers 



is therefore useful for striking areas that are too 
small for the face to enter. 

Ball-petn hammers are made in different 
weights, usually 4, 6, 8, and 12 ounces and 1, 
1 1/2, and 2 pounds. For most work, a 1 1 '2- 
pound and a 12-ounce hammer will suffice. 

Mallet 

A mallet is a soft-faced hammer. Mallets are 
constructed with heads made of brass, lead, 
tightly rolled strips of rawhide, and plastic or 
plastic with a lead core for added weight. 

Plastic mallets similar to the one shown in 
figure 7-30 are the type normally found in the 
AS's toolbox. The weight of the plastic head 
may range from a few ounces to a few pounds. 
The plastic mallet may be used for straightening 
thin she"t ducting or when installing clamps. 

Hammers are dangerous tools when used 
^arelessl> and without consideration. Practice 
will help the AS to learn to use a hammer 
properly. Some important things to remember 
when using a hammer or mallet are as follows: 

Hold the handle near the end with ihe fingers 
underneath and the thumb along the side or on 
top of the handle. The thumb should rest on the 
handle and never overlap the fingers. Oils op the 
face of the hammei will cause it to glance off the 
work; therefore, wipe the oil off with a rag then 
rub the face with coarse sandpaper or emery 
cloth. Never use a hammer which has a loose 
head or cracked handle. It is dangerous to 
personnel and to property. Most-hammer acci- 
dents are caused by a loose head or a slippery 
handle. So remember this when using any kind 
of striking tool. Tighten the loose hammerhead 
by driving a wedge in the end of the handle. This 
spreads the handle tightly inside the head. Do 
not strike a hardened steel surface with a steel 
hammer. Small pieces of steel may break and 
injure someone or damage the * >rk. Use a soft 
hammer in striking hardened steel or highly 
polished stock. If a soft hammer is not available, 
use a piece of copper, brass, lead, or wood to 
protect the hardened steel. However, it is per- 
missible to strike a punch of chisel directly with 
the ball-peen hammer because the steel in the 
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heads of punches and chisels is slightly softer 
than that of the hammer head. 

Planishing Hammer 

The planishing hamrLvr has two metal heads 
with slightly convex faces. The heads may be 
round, square, or a combination of both. 
Planishing hammers are lighter than most ham- 
mers and are primarily used by the AS to smooth 
out metal surfaces that have been bent out of 
shape. 

In planishing, place the metal on a smooth 
surface, such as a forming block or stake, and 
lightly strike the irregularities with the face of 
the hammer until smooth. Care must be taken to 
prevent stretching of the metal by striking with 
glancing blows, If an oil can (excess metal which 
will pop up or down if pressed with the fingers) 
seems to be forming during planishing p.o- 
cedures, it may be necessary to shrink the metal. 
Shrinking the metal is accomplished by the use 
of glancing blows in the opposite direction of the 
blows that caused the stretching. Figure 7-31 
shows a planishing hammer being used. Notice 
the metal is being backed up by a stake, 



BUCKING BARS 

Bucking bars are tools used to form bucktails 
(the head formed during riveting operations) on 
rivets. They come in many different shapes and 
sizes, as illustrated in figure 7-32. Bucking bars 
are normally made from an alloy steel similar to 
tool steel. The particular shape to be used 
depends upon the location and accessibility of 
the rivet to be driven. The size and weight of the 
bar also depend on the size of the rivet to be 
driven. Under certain circumstances, and for 
specific rivet installations, specially designed 
bucking bars are manufactured locally. These 
bars are normally made of tool steel. The por- 
tion of the bar designed to come in contact with 
the rivet has a polished finish. This helps to pre- 
vent marring of formed bucktails. Bucking bar 
faces must be kept smooth and perfectly fiat and 
the edges and corners rounded at all times. 
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Figure 7-32. -Burking bar?. 
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NOTE: Never hold a bucking bar in a vise 
unless the vise jaws are equipped with protective 
covers. This will prevent marring of the bucking 
bar. 

A satisfactory rivet installation depends 
largely on the condition of the bucking bar and 
the ability of the AS using it. If possible, hold 
the bucking bar in such a manner that will allow 
the longest portion okthe bar to be in line with 
the rivet. The AS should hold the bucking bar 
lightly but firmly against the end of the rivet 
shank so as not to unseat the rivet head. The 
inertia of this tool provides the force that bucks 
(upsets) the rivet, forming a flat, head-like 
bucktail. 

HOLE FINDER 

A hole finder is a tool used to transfer 
existing holes in structural members or sheet 
metal to replacement sheet metal or patches. The 
tool has two leaves parallel to each other and 
fastened together at one end. The bottom leaf of 
the hole finder has a teat installed near the end 
of the leaf which is aligned with a bushing on the 
top leaf, as illustrated in figure 7-33. The desired 
hole to be transferred is located by fitting the 
teat on the bottom leaf of the hole finder into 
the existing rivet hole. The hole in the new part is 
made by drilling through the bushing on the top 
leaf. If the hole finder is properly made, holes 
drilled in this manner will be perfectly aligned. A 
separate duplicator must be provided for each 
diameter of rivet to be used. 

RIVET HEAD SHAVER 

The rivet head shaver shown in figure 7-34 is 
U3ed b> the AS to smooth countersunk rivet 
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Figure 7.33. —Hole finder. 
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Figure 7-34.— Rivet head shaver. 



heads that protrude slightly but are still within 
specified limits. The rivet head shaver is also 
called a Micro Miller, This unit operates on 
compressed air. The depth of cut adjustment can 
be made in increments of 0.0005 inch on the 
model shown in figure 7-34. On some models the 
depth of cut adjustment can be made in incre- 
ments of 0.0008 inch. The operator can change 
cutters and adjust their depth without the use of 
special tools. Once the depth is set, the positive 
action of the serrated adjustment locking collar 
prevents accidental loss of setting. 

The AS should position the cutters directly 
over the rivet head, holding the tool at an angle 
of 90 degrees to the surface being smoothed. 
With the tool turning maximum rpm, it is then 
pressed in towards the surface, maintaining the 
90-degree angle. The pressure feet will then be 
compressed until they bottom out. At this time, 
assuming the rivet head shaver is adjusted cor- 
rectly prior to the shaving operating, the rivet 
head will be shaved smooth. 

PNEUMATIC RIVETERS 

Rivet guns vary in size and shape and have a 
variety of handles and grips, ranging from the 
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offset type to the pistol grip type. Nearly all 
riveting is done with pneumatic riveters. The 
pneumatic riveting guns operate on compressed 
air supplied from a compressor or storage tank. 
Normally, rivet guns are equipped with an air 
regulator on the handle to control the amount of 
air enteung the gun. Regulated air entering the 
gun (figure 7-35) passes through the handle and 
throttle valve, which is controlled by the trigger, 
and into the cylinder in which the piston moves. 
Air pressure forces the piston down against the 
rivet set and exhausts itself through side ports. 
The rivet set recoils, forcing the piston back, and 
the cycle ^repeated. Each time the piston strikes 
the rivet set, the force is transmitted to the^rivet. 
Rivet sets come in various sizes and shapes to fit 
the various shaped rivet heads. 



Several types of pneumatic riveters are in 
general use. Included are the one-shot gun, slow- 
hitting gun, fast-hitting gun, corner riveter, and 
squeeze riveter. (See figure 7-35.) The type of 
gun used depends on the particular job at hand, 
each type having its advantage for certain types 
of work. Small parts can be riveted by one man 
if the part is accessible for both bucking and 
driving, provided the work is properly secured. 
The greatest part of riveted work, however, re- 
quires two men. 

One-Shot Gun 

The one-shot gun is designed to drive the 
rivet with just one blow. It is larger and heavier 
than other types and is generally used for heavy 




SET 



AIR PATH 



217,24 

Figure 7-35.— Rivet gnu intr-nn! airflow. 
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riveting. Each time the trigger is depressed the 
gun strikes one blow. It is rather difficult to con- 
trol on light-gage metals. Under suitable condi- 
tions it is the fastest method of riveting. 

Slow-Hitting Gun 

The slow-hitting gun has a speed of 2,500 
bpm (blows per minute). As long as the trigger is 
held down, the rivet set continues to strike the 
rivet. This gun is widely used for driving 
medium-size rivets. It is easier to control than 
the one-shot gun. 

F«st-Hitting Gun 



ONE SHOT 




PISTOL GRIP 



SLOW HITTING 




OFFSET 
HANDLE 



The fast-hitting gun heads th- rivet with a 
number or relatively lightweight blows. It 
strikes between 2,500 and 5,000 bpm and is 
generally used with softer rivets. Like the slow- 
hitting gun, it continues to strike the rivet head 
as long as the trigger is depressed. This gun is 
sometimes referred to as a vibrator. 

Corner Riveter 




COMPRESSION (SQUEEZE) RIVETER 




The corner riveter is so named because it can 
be used in corners and in close quarters where 
space is restricted. The main difference between 
this riveter and the other types described lies in 
the fact that in this type the set is very short and 
can be used in confined spaces as can be seen in 
figure 7-36. 

Squeeze Riveter 

The squeeze riveter differs from the other 
riveters in that it forms the rivet head by means 
of squeezing or compressing instead of by 
distinct blows. Once it is adjusted for a par- 
ticular type of work, it will form rivet heads of 
greater unifprmity than the riveting guns. It is 
made both as a portable unit and as a stationary 
riveting machine. As a portable unit, it is larger 
than the riveting guns and can be used OiJy for 
certain types of work that can be accommodated 
between the jaws. The stationary, or fixed jaw, 
contains the set and is placed against the rivet 
head in driving. The rivet squeezer illustrated in 
figure 7-36 is the portable pneumatic unit. 
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Figure 7-36,— Various types of rivet guns. 



Rivet Gun Selection 

The size and the type of gun used for a par- 
ticular job depend upon the size of rivets being 
driven and the accessibility of the rivet. For 
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Tgbie 7-2.— Approximate air pressure for rive! guns 



Types of Pullers 



Rivet size 

3/32 
1/8 
5/32 
3/16 



Air pressure psi 

35 
40 
60 
90 



driving medium-size, heat-treated rivets which 
are in accessible places, the slow-hitting gun is 
preferred. For small, soft alloy rivets, the fast- 
hitting gun is preferable. There will be places 
where a conventional type gun cannot be used. 
For this type work, a corner gun is employed. 

The larger the rivet, the greater the air 
pressure that is required. Air pressure reaches 
the gun through a long, flexible hose. Approx- 
imate air pressures for four of the most common 
rivet sizes are given in table 7-2. Conditions may 
vary slightly with different metals. 

PULLERS 

Pullers are designed to facilitate pulling 
operations such as removing bearings, gears, 
wheels, pulleys, sheaves, bushings, cylinder 
sleeves, shafts, and other closefitting parts. 



UNIVERSAL GEAR PULLERS (figure 
7-?7).— These are usually of yoke and screw 
construction with two jaws. The jaws have from 
0 to 14 inches diameter capacity, and have a 
reach from 3 to 16 inches. 

UNIVERSAL BEARING AND BUSHING 
PULLER (figure 7-37).— This has a pulling 
capacity of 1 1,4 inches. The larger jaws are 
designed to remove bronze or oilite bushings 
without crumbling them. The small jaws will 
clutch pilot bearings. The puller consists of a 
U-shaped body, a jaw holder, two large jaws, 
two small jaws, two jaw pins, and a pressure 
screw with slide bar. 

BATTERY TERMINAL AND SMALL 
GEAR PULLER (figure 7-37).— This is of the 
screw-type and is capable of use in close 
quarters. Besides pulling battery terminals, it is 
used to pull small gears, bearings, etc. 

STEERING GEAR ARM PULLER (figure 
7-37).— This can also be used for a wide variety 
of jobs. The clajnp locks the puller on the arm, 
leaving both hands free for the actual pulling 
operation. 

PUSH AND PULL PULLER SET (figure 
7-38).— It is used in conjunction with a number 
of attachments and adapters. The push and pull 





Figure 7-37.— Bearing, bushing, and gear pullers. 
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Figure 7-38.— Push and pull puller set. 



puller consists of a 13 1/2-inch steel slotted bar 
to receive two legs. A pressure screw in the 
center of the bar is 13 inches long, having a 
diameter of 1 inch and threaded. This puller is 
universal and versatile with the u sc of bearing 
pulling attachment, bearing cup pulling attach- 
ment, sheave puller attachment, threaded 
adapters, step plate adapters, additional legs, 
and many other special adapters. This puller is 
capable of removing or replacing bearings, 
gears, pinions, pulleys, wheels, and bushings, 
and has many other uses. 



UNIVERSAL-TYPE STEERING WHEEL 
PULLER (figure 7-39).— This complete set con- 
sists of all the units necessary for removal of 
steering wheels from all cars and trucks from 
early models up to the present. 



UNIVERSAL WHEEL PULLER SET 
(figure 7-39).— This set consists of a body and 
drive assembly that receives either three long 
jaws, three short jaws, or a special grooved hub 
set for Ford passenger cars. The interchangeable 
jaws pivot and swing to any desired bolt circle. 
Tapered, and right- and left-hand threaded stud 
nuts complete the set, all of which are carried in 
a metal case. It is capable of pulling any 
demountable wheel hub for any passenger car 
and most lightweight trucks. A chain-type wheel 
puller also is available that has a 1-ton pulling 
capacity (not illustrated). 

UNIVERSAL CYLINDER SLEEVE 
PULLER (figure 7-40).-This puller will pull 
the cylinder sleeves on more than 200 makes and 
models of trucks and tractors. It is adjustable to 
provide clearance regardless of the position of 
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ASSEMBLY — — */ ' 





SHORT JAWS 




GROOVED 
HUB SET 
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JAWS 



TAPERED R H AND L H 

STUD NUTS STUD NUTS 




BUICK 
STUDS 



Vl6 N C WITH 
NUTS AND WASHERS 



Figure 7-39.— Steering wheel and wheel pullers. 
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the cylinder studs and to simplify centering the 
tool over the bore. This puller is used in con- 
junction with four adapter plates supplied with 
the puller. The combination is capable of pulling 
cylinder sleeves 4 1/4, 4 1/2, 4 3/4 and 5 3/4 
inches in diameter. 

SLIDE HAMMER PULLER SET (figure 
7-41). — This set is a universal-type puller 
equipped with a two-and three-way yoke, and 



three medium jaws for outside pulls and two 
small jaws for inside pulling. The small jaws can 
be inserted through a 1/2-inch opening. The 
capacity of the medium jaws is 2 1/4 inches. The 
slide hammer puller also is equipped with a lock- 
ing feature which holds the jaws open or locks 
them on the work. 

COTTER FIN PULLER (figure 7-41).— 
This is used to install or to remove cotter pins. It 
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Figure 7-41.— Slide hammer puller set and cotter pin 
puller. 

is an S-shapcd tool, about 7 inches long. One 
end is inserted through the cotter pins for ex- 
tracting, and the other end is used for spreading 
the cotter pin. The shank is beveled square for 
easy handling and firm grip. 



Use of Pullers 

Because pullers are used in nearly the same 
way regardless of whether they are to be used on 
engines, transmission, or chassis, some repre- 
sentative pulling situations will be explained in 
this chapter. 

* 

When using any puller, place it firmly in 
position and secure it if locking devices are part 
of the puller. Make certain the puller will not 
slip off suddenly while under strain. Check all 
gripping edges and threads of a puller for 
damage before using it. Use the proper size 
wrench for turning the pressure screw or nut to 
avoid rounding the corners of the nut or of the 
screwhead. Use the proper size puller for the 
job. 

The universal push and puller set is probably 
the best all-around puller combination available. 
Several combinations of its components are 
discussed and illustrated. 
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Figure 7-42. — Removing bearing cup. 



Figure 7-42 shows a combination of the push 
and pull puller and the bearing cup pulling 
attachment used to remove a bearing cup from a 
cage. The same combination is used to install it 
back in the cage, as shown in figure 7-43. 

To pull a camshaft gear, use the push and 
pull puller with 9 1/2-inch legs with two adapters 
as shown in figure 7-44. Here the camshaft gear 
is being removed without removing the camshaft 
from the engine. A protective plate should be 
used under the forcing screw to protect the end 
of the camshaft. 
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Figure 7-43.— Installing bearing cup. 
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Figure 7-44.— Pulling a camshaft gear. 



Figure 7-45 illustrates the use of the bearing 
pulling attachment and a pair of forcing bolts 
used to remove a bevel pinion shaft from a 
transmission case. The forcing bolts bear against 
the case and force the pinion shaft out. Tighten 
forcing bolts alternately to obtain a uniform 
even pull to prevent cocking. 

In figure 7-46 a roller bearing assembly is 
being removed from a transmission shaft with a 




81.35 

Figure 7-45.— Fulling a bevel gear pinion shaft. 
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Figure 7-46.— Pulling a bearing. 



combination of the bearing pulling attachment 
and the push and pull puller. 

The steering wheel puller set (figure 7-39) 
handles the job of pulling the steering wheels on 
all cars and trucks. The yoke puller and its 
related parts are used to pull the newer models, 
since they have tapped wheel hubs. The fork 
puller and its related parts s»/e used on older 
models. The pressure screw in the frame puller is 
threaded its entire length and works through a 
key. The narrow fork has a brass insert and the 
wide fork has rubber sleeves to protect the steer- 
ing column. Adapters protect the shaft from 
damage- Figure 7-47 illustrates the use of the 
wide fork and frame puller on older type hubs 
and the yoke puller removing a late model steer- 
ing wheel. 

The cylinder sleeve puller (figure 7-40) is 
adjustable to provide clearance regardless of the 
number or position of the cylinder head studs, 
and to accurately center the tool over the bore 
(figure 7-48). Four adapter plates are supplied 
with the puller set which cover sleeves from 4 1/4 
to 5 3/4 inches in diameter. The adapter is posi- 
tioned so that the cylinder sleeve rests on the 
edges of the adapter. The puller swivel assembly 
is inserted from the top and screwed into the 
adapter. By tightening the forcing screw, a 
steady force is applied which will pull the sleeve 
out of the cylinder. 
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Figure 7-47.— Using ;**eriug wheel poller set. 



Care of Pullers 

Keep pullers clean at all times. Grease or oil 
on the gripping edges will make the tool slip. 
Clean all pullers after use and store them so that 
the threads and gripping edges will not becomr 
damaged. Make certain all attachments and 
adapters are stored with the basic puller and do 
not become separated. 

SPECIFICATIONS 

In your work around the shop, you will often 
hear the term "specifications 0 or "specs. 1 • 
Specifications refer to the measurements of the 
parts of a vehicle. For instance, an automobile 
manufacturer's shop manual may specify that 
the piston-ring gap should be .002 inch, or that 
intake valve stem to bore clearance should be 
.001 to .003 inrh. 
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ITEM 
NUMBER 



PART 
DESCRIPTION 



CORROSION 
TYPE(S) 
(S— Ltftwd \ 



CONTRIBUTING 
FACTOR(S) 
(»— Ltgtwj ) 



SURFACE 
PREPARATION 



/ \ 




LEGEND 




TYPES OF CORROSION 




CONTRIBUTING FACTORS 


A 


oihect surf ace attack 


1 


WEATHEREO SURFACE COATING 


B 


GALVANIC OR DISSIMILAR METAL CORROSION 


2 


EROSION BY WINO OR WATER 


C 


INTERGRANULAR k t TACK 


3 


COATING FAILURE BY CHEMICAL ATTACK 


0 


EXFOLIATION 


4 


MOISTURE ENTRAPMENT 


E 


PITTING 


5 


PLUGGEO MISLOCATEO. ANO OR NO DRAIN HOLES 


F 


CONCENTRATION CELL CORROSION 


6 


VIBRATION. FRETTING 


G 


FRETTING CORROSION 


7 


UNPROTECTEO SURFACE 


M 


STRESS CORROSION CRACKING 


8 


MATERIAL SUSCEPTIBLE TO'CORROSION 


J 


MICROBIOLOGICAL 


9 


INACCESSIBLE FOR PROPER SURFACE TREATMENT 








COATING DAMAGE INCURREO THROUGH USE 



Figure 6-11 Nitrogen Servicing Unit. NAN-3 (Contd) 
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2-23 METHOD D - HAND 



2-24 Hand cleaning is th 
method fot removing tightly 
by-products and old paint fl 
should be limited to instai 
operated equipment is no 
power tools are too large tor It 
where parts are too small o* \ 
power cleaning Hand tools in 
scrapers, abrasive mats an< 
paper The nature of some 
chrome shift levers or hvd 
limits the use of many high 
preparation techniques Tl 
products found on these surfa 
by a cleaning solvent such , 
with No 320 aluminum oxide 

1 2-25. METHOD K - PAINT 



WARNING 



Chemical paint remove 
contain ingredients har 
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GENERAL 




following section presents a cross* 
mmd support equipment tGSE) Each 
^ 10 show us corrosion-prone 
*h figure is accompanied by 
*s the following column 



VH 
t 

Vi-2 




Applv Poivurothane coaling in «ic* 
cordanec with System I tpara3.|6r 

( Apply Epoxv Poh amide < oattng 

C m nrrTu ^lance with Svstem 2 
(para3-29?} 

a Acrylic Nitrocellulose coating 
in/ucordance with SvMcm 3 (para 
I 

r Appl> a corrosion preventive com- 
pound in accordance* with para 4-17 

Applv sealant in aceoi dance with 
para 4- 19 

Lubneate m accordance with apple 
• able Mmntemmcr Instruction 
Manual (M1M) 

Replace component if corrosion 
damage in heAond acceptable limil> 



6-3 Table 6-1 indexes the figure* listed in 
this section 



HAND CLEANING. 



ting is the most ineffective 
ing tightly adherent corrosion 
Id paintiThe use of hand tools 
to instances where power- 
ent is not available, where 
large toclean tight surfaces, or 
o small or precise to withstand 
and tools include wire brushes. 

mats and aluminum oxide 
e of some surfaces, such as 
rs-dr- hydraulicrplston" rodsT 
nany highly abrasive surface 
iques. The light corrosion 
these surfaces can be removed 
'ent such as, P-D-680 applied 
num oxide paper, 

- PAINT IREMoVeR. 



WARNING 
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3-2* SYSTEM 2 - CHEMICAL C0NVER- 
SION-EPOXY-POLYAMIDE. 

3-30 This system produces a tough, corrosion 
resistant coating that in effective in J he most 
severe climate*, The s\ sum employs an epox\ 
polyamide primer coupled with a fieicible and 
strong epoxy- polyamide finish coat The primary 
fault with epox\ polyamide finish paint is its 
tendency m become chalky through prolonged 
exposure to environmental elements However, 
the system can be applied under conditions few 
Other coatings w ill tolerate fe g dampaiuUold to 
2 & C/35*F£ — 

3-31. PROCEDURE. 

3-32 Clean and degrease metal surfaces by one 
of the methods cited in Section I! Mask off 
areas with tape as required 

3-33. CHEMICAL CONVERSION' COATING. 
MIL-M-10578 OR MIL>C*81J06< 



steel. plastic, or other suitable mixing tank 



3 Spra\ conversion coating on clean metal 
surface 

4 Rmse surface with ftesh water* pre- 
ferable hot 

NOTE 

On hghth corroded surface atjow 
Uunmat compound la remain on sur- 
face from 2 to 10 minuter before rinsing 

* a An dr\ metal suifacc *t least one-half 
Ifour before over-£>amtmj»*Do not wipe_Mirface 
as rt mn\ A move mating 

^ - . 



WARNING 



int removej-s are toxic, 
ijents harmfuL to ^boVh 




Chemical' film materials ait highly 
oxidizing when m contact with organic 
ma teria Is such a< pain I thin ner* Th ere- 
fore do not store or mix these c hemu at 



rrw£p > jQ f 'C j D f MdE). 
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APPENDIX I 

ACRONYMS 



The acronyms listed here are some of those that you as an AS will most 
often use. For a more complete .list consult Appendix A OPNAV- 
INST4790.2B Vol. I and III. ' 



AAR— Aircraft Accident Report 
ABO— Aviators Breathing Oxygen 
A/C— Aircraft 

ACC — Aircraft Controlling Custodian 
ACCB— Aircraft Change Control Board 
ACFT— Aircraft 

ACO— Administrative Contracting Officer 

ACR— Allowance Change Request 

ADC — Aero Space Defense Command 

ADMRL— Application Data For Material 
Readiness List ^ 

ADP— Automatic Data Processing 

ADPE— Automatic Data Processing Equipment 

ADPS— Automatic Data Processing System 

ADR — Aircraft Discrepancy Report 

ADS— Autojpatic Data System 

AECL— Aircraft Equipment Configuration List 

AEL — Allowance Equipage List 



A ESR— Aeronautical Equipment Service 
Record 

AF— Air Force 

AFM — Aviation Fleet Maintenance 

\ 

AFREF\— Aviation Supply Office Field 

I 

AIG— Address Indicator Group 

AIMIX-Aircraft Intermediate Maintenance 
Department 

AIMI— Aircraft Intermediate Maintenance 
Improvement Program 

ALC— Air Logistics Center 

ALF— Auxiliary Landing Field 

AMMRL— Aircraft Maintenance and Material 
Readiness List 

AMO— Aircraft Maintenance Officer 

AMO— Aviation Material Office (Norfolk, 
San Diego) 

AMSE— Aircraft Maintenance Support Equip- 
ment 

AMSU— Aeronautical Material Screening 
Unit 
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AMSU— Aircraft Maintenance Support Unit 

AMU — Aviation Monitoring Unit 

AN — Army-Navy Standard 

A/N — Alpha-numeric 

APA — Appropriations Purchase Account 

A'PL— Allowance Parts List 

APML— Assistant Program Manager for 
Logistics 

APN — Aircraft Procurement, Navy 

APP — Advance Procurement Plan 

AR— Aircraft Requirement 

A RA~ Assigned Responsible Agency 

ARP — Analytical Rework Program 

ARR — Allowance Requirements Register 

ASA — American Standards Association 

ASAP— As Soon As Possible 

ASD — Acttv it\ Support Date 

ASO — Aviation, Supply Of lice 

ASPR— Armed Services Procurement Regula- 
tions 

ASSY — Assemblv 

ASt 1 — Administrative Screening Unit 

ASW— Anti-Submarine Warfare 

A T— Action Taken 

AIL: — Automatic lest Equipment 

AUTO VON— Automatic Voice Network 

A VC— Avionics C hange 
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A VCAL— Aviation Consolidated Allowance 
List 

A VCAS— Aviation Configuration Accounting 
System 

AWM — Awaiting Maintenance 

AWP— Awaiting Parts 

AWPU— Awaiting Parts Unit 

BCM— Beyond Capability of Maintenance 

BMEP— Brake Mean Effective Pressure 

B/N— Bombing/Navigation 

BO— Back Order f 

BUNO— Bureau Number 

BUPERS— Bureau of Personnel 

BU/SER No.— Bureau/Serial Number 

C— Cancelled 

CAD— Cartridge Actuated Device 

CAG— Carrier Air Group 

CAN TR AC— Catalog of Nav v I Mining Onuses 

CASREP— Casual!) Summarv Kepoits 

CA I — Catapult Shots 

CCS— Check Crew Supervisor 

CCS— Component Control Section 

CCl — Component Contiol I nit 

CD— C ollaieral Dutv 

C i>l — Collateial Dutv Inspector 

CDQAR— Colhteial Dutv (Juali'v \ nian^ 
Representative 

CDRL —Contract Data RcqnuneMs 1 M 
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C/E— Components and Equipment 

CEC— Change Entry Certification 

CER — Complete Engine Repair 

CERRC— Complete Engine Repair Require- 
ment Card 

CETS — Contractor Engineering and Technical 
Services 

CFA — Cognizant Field Activity 

CGSE — Common Ground Support Equipment 

CGSEL— Consolidated Ground Support Equip- 
ment List 

CHERPT— Cherry Point 

CHNAVMAT— Chief of Naval Material 

"CHNAVPERS— Chief of Naval Personnel 

CI— Configuration Item 

CINC — Commander-in-Chief 

CINCLANT/PAC— Commander in Chief, 
Atlantic/Pacific 

CINCLANT/PA£FLT— Commander in Chief, 
Atlantic Pacific Fleet 

CLAMP— Closed Loop Aeronautical Manage- 
ment Program 

CNATRA— Chief of Naval Air Training 

CNAV RES— Chief of Naval Reserve 

CNET — Chief of Naval Education and Training 

CNM— Chief of Naval Material 

CNO— Chief of Naval Operations 

CO— Commanding Officer 

COD— Carrier Onboard Delivery 



COMFAIR— Commander, Fleet Air 

COMFAIRMED— Commander Fleet Air 
Mediterranean 

COMFAIRWESTPAC-Commander Fleet Air 
Western Pacific 

COMNALC— Commander, Naval Aviation 
Logistics Center 

COMNAVAIR— Commander, Naval Air 
Systems Command 

COMN A V AIR ACFTCUST — Commander 
Naval Air Aircraft Custodian 

COMNAVAIRLANT/P AC— Commander, 
Naval Air Force, U.S. Atlantic/Pacific Fleet 

COMNAVAIRSYSCOM— Commander Naval 
Air Systems Command 

CONUS— Continental United States 

COSAL— Coordinated Shipboard Allowance 
List 

COSBAL— Coordinated Shorebased Allowance 
List 

CTS— Contractor Technical Service 

CV— Aircraft Carrier 

CV(N)— Aircraft Carrier (Nuciear) 

CVW— Carrier Air Wing 

DA AS— Defense Automatic Address Svstcm 

DCF— Document Control Form 

DCNO— Deputy Chief of Naval Operations 

DLH— Direct Labor Hours 

DLM— Depot Level Maintenance 

DLR— D<ipot Level Repairable 

DOD— Department of Defense 



ERLC 



AI-3 

25 ( J 



AVIATION SUPPORT EQUIPMENT TECHNICIAN (ASE 3 & 2 AND ASM 3 & 2) 
VOLUME 1, BASICS 



DOP— Designated Overhaul Point 

DSF— Data Services Facility 

DTG— Date Time Group 

E&E— Examination and Evaluation 

EDD— Estimated Delivery Date 

EI— End Item , 

EI — Engineering Investigation 

EMT— Elapsed Maintenance Time 

EOM— End of Month 

EOQ— End of Quarter 

EOS — Equipment Out of Service hours 

EQUIP UTL— Equipment Utilization 

ERL— Equipment Reference List 

ETR— Engine Transaction Report 

ETS — Engineering and Technical Service 

ETSREQ— Engineering and Technical Services 
Request 

EXTRACONUS- Outside Continental United 
States 

EXREP— Expeditious Repair 

FAA— Federal Aviation Administration 

FASOTRAGRU— Fleet Aviation Specialized 
Operational Training Group 

FASU-— Fleet Aviation Support Unit 

FCA— Field Calibration Activity 

FCLP— Field Carrier Landing Practice 

FLEAVNMATO— Fleet Aviation Material Of- 
fice 



FLR— Field Level Repairable 

FMC— Full Mission Capable 

FMCM— Full Mission Capable— Maintenance 

FMCS— Full Mission Capable— Supply 

FMSO— Fleet Material Support Office 

FOD — Foreign Object Damage 

FOM— Facilitate Other Maintenance 

FOUO— For Official Use Only 

FS— Fleet Support 

FSC— Federal Supply Class/Code 

FSCM— Federal Supply Code for Manufac- 
turers 

FSR— Field Service Representative 
FY-— Fiscal Year 

GAO — General Accounting Office 

GFA— Government Furnished Accessories 

GFAE— Government Furnished Aircraft Equip- 
ment 

GFE — Government Furnished Equipment 

GMT— Greenwich Mean Time 

GPL— General Purpose Equipment 

GPETE— General Purpose Electronics Test 
Equipment 

GSA— General Services Administration 

GSE— Ground Support Equipment 

GIC— Gas Turbine Compressor 

HMl— Handbook of Maintenance Instructions 

HOI — Handbook of Overhaul Instructions 
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IAW — In Accordance With 

ICf^- Inventory Control Point 

ICRL — Individual Component Repair List 

IE— Industrial Engineering 

ILSP — Integrated Logistic Support Pro- 
gram/Plan 

IM— Item Manager 

IMA — Intermediate Maintenance Activity 

IMP — Improved Maintenance Program 

IMRL — Individual Material Readiness List 

INC — Incorporated 

INT — Intermediate 

IOL— Initial Outfitting List 

IP— It^m Processed 

IPB — Illustrated Parts Breakdown 

IPBM— Illustrated Parts Breakdown Manual 

IPC— Illustrated Parts Catalog 

ITD — Interim Technical Directive 

JCN— Job Control Number 

JCS— Joint Chiefs of Staff 

JSL— Joint Stock List 

KCN— Kit Control Number 

KIN— Kit Identification Number 

KN— Kit Number 

LC— Labor Code 

LHA — Helicopter Assault Landing Ship 
LOX — Liquid Oxygen 



LPH— Amphibious Assault Ship 
LSR— Logistic Support Requirement 
MAAG— Militar) Assistance Advisory Group 
MAC— Military Airlift Command 
MAD— Marine Aviation Detachment 
MAG — Marine Air Group 
MARCORPS— Marine Corps 
MAW — Marine Air Wing 
MC— Mission Capable 

M/C— Maintenance Control \ 

M/C— Material Control 

MCC — Material Control Center 

MCC— Material Control Code 

MCRC — Master Component Rework Capability 

MCRL— Ma.ster Component Repair List 

MDR — Maintenance Data Report/Reporting 

MDR — Master Data Records/Report 

MDS — Maintenance Data System 

MDS— Mission Design Series 

MDU — Material Deliver} Unit 

MEAL — Mobile Equipment Allowance List 

MEASURE— Metrology Automated System for 
Uniform Recall and Reporting 

MEPP— Mobile Electric Power Plant 

METCAL— Meteorology and Calibration Pro- 
gram 

MFG— Manufacturer 
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MHA— Manhour Accounting 

MHAC— Manhour Accounting Card 

MI— Maintenance Instruction 

MIARS— Maintenance Information Automated 
Retrieval System 

MILSPEC— Military Specification 

MILSTD— Military Standard 

MILSTRIP— Military Standard Requisitioning 
and Issue Procedure 

MIM— Maintenance Instruction Manual 

MI N :ET A UTH — Minimize: Electronic 
Transmission Authorized 

ML — Maintenance Level 

M^J — Model Manager 

MMM (3-M) — Maintenance and Material 
Management System 

MO— Maintenance Officer 

MOD— Model/Modification/Modify 

MOS — Military Occupational Speciality 

MOT — Maximum Operating Time 

MPR — Monthly Production Report 

MPRL— Master Parts Reference List 

i 

MRC — Maintenance Requirement Card 

MRF — Module Repair Facility (Ground Sup- 
port Equipment) 

MRIL— Master Repairable Item List 

MRL— Master Repair List 

MS— Military Standard/Service/Specifica- 
tion 



NA— Not Applicable 

NADC— Naval Air Development Center 

NAEC — Naval Air Engineering Center 

NAESU— Naval Aviation Engineering Service 
Unit 

NAF— Naval Air Facility 

NALC— Naval Aviation Logistics Center 

NALCOMIS— Naval Aviation Logistics Com- 
mand Management Information System 

NAMP— Naval Aviation Maintenance Program 

NAMSO — Navy Maintenance Support Office 

NAMT — Naval Air Maintenance Trainer 

NAMTD — Naval Air Maintenance Training 
Detachment 

NAMTRA— Naval Air Maintenance Trainer 

NAMTRADET— Naval Air Maintenance Train- 
ing Detachment 

NAMTRAGRU— Naval Air Maintenance 
Training Group 

NAPI— Naval Aeronautical Publications Index 

NARF— Naval Air Rework Facility 

NARTU— Naval Air Reserve Training Unit 

NAS— Naval Air Station 

NATC— Naval Air Test Center 

NATOPS— Naval Air Training and Operating 
Procedures Standardization 

NATSF— Naval Air Technical Services Facility 

NAVAIR— Naval Air Systems Command 

NAVAIRDEVCEN— Naval Air Development 
Center 
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NAVAIRENGCKN — Naval Air Engineering 
Center 

NAVAIRSYSCOM— Naval Air Systems Com- 
mand 

NAVAIRTECH SERVE AC — Naval Air 
Technical Services Facility r 

NAVAVNLOGCEN— Naval Aviation Logistics 
Center 

NAVCOMPT— Comptroller or the Navy 

NAVELEX— Naval Electronics Systems Com- 
mand 

NAVFAC— Naval f acilities Engineering Com- 
mand 

AVFACENGCOM — Naval Facilities 
Engineering Command 

AVMAT— Naval Material Command 



NAVMASSO— Navy Maintenance And Supply 
Systems Office 

NAVSAFECEN— Naval Safety Center 

NAV/SUl\-Na\al Supply Systems Command 

NAVSU^FAC— Naval Support Facility 

NC— Not Carried 

NCO — Non Commissioned Officer 

NDI—Non- Destructive Inspection 

NEC— Navy Enlisted Classification *~ \^ 

NETS— Navy Engineering and Technical Ser- 
v ices 

N HA— -Next Higher Assembly 

NUN— National Item Identification Number 

NINC— Not Incorporated 

NIS— Nol in Stock 



NIS— Not Jssued (Directives) 
NMC— Not Mission Capable 
NMCM— Not Mission Capable— Maintenance 
NMCS— Not Mission Capably— Supply 
NMDL— Navy Management Data List 
NMP — Navy Manning Plan N 
NOAP— Naval Oil Analysis Program 
Non-RFI— Not Ready For Issue 
NOTAL— Not to All 

NPFC— Navy Publications and Forms Center 

NSC-^Naval Supply Center 

NSI— Not Stocked Item 

NSN— National Stock Number 

NWESA— Naval Weapons Engineering Support 
Activity 

NWPL— Naval Warfare Publication Library 
OBS— Obsolete (Equipment) 
OJjT — On-the-Job-Training 

ObSP— "Operational Logistics Support Plan 

i 

OMA — Organizational Maintenance Activity 

/' 

OMDf— Operations Maintenance Division 

{ ' 

OOD— Officer of the Day/Deck 

OPNAV— Office of the Chief of Naval Opera- 
tions 

OPTAR— Operational Target (Funding) 
ORG— Organizational 
ORIG— Origin/Original 
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PAR — Personnel Advancement Requirements 

PC— Production Control 

PDO— Property Disposal Officer 

• PDR— Preliminary Design Review 

P&E — Planner and Estimator 

PEB— Pre-Expended Bin 

PGSE— Peculiar Ground Support Equipment 

PHST— Packaging, Handling," Storage and 
Transportation 

PM — Preventive Maintenance 

' PMC— Partial Mission Capable 

PMCM— Partial Mission Capable— Mainte- 
nance 

PMCS— Partial Mission Capable— Supply 

PME — Precision Measuring Equipment 

PMIC— Periodic Maintenance Information 
Cards 

PMK— Phase Maintenance Kit 

PMJIM— Periodic Maintenance Requirements 
Manuaf 

PMS — Planned Maintenance System 

P/N— Part Number 

POD— Proof Of Delivery 

PQS— Personnel Qualification Standards 

PREX— Pre-Expended 

PRI— Priority 

PRT— Power Recovery Turbine 
PUB— Publication 
PW— Public Works 



QA— Quality Assurance 

QAR— Quality Assurance Representative 

QC— Quality Control 

QDR— Quality Deficiency Report 

QEC— Quick Engine Change 

QECA— Quick Engine Change Assembly 

QECK— Quick Engine Change Kit 

RAC— Rapid Action Change 

RAMEC— Rapid Action Minor Engineering 
Change 

* * 
REU— Requisition Expeditor Unit' 

RFI— Ready For Issue 

RFU— Ready For Use 

RIC— Repairable Item Code 

SAF— Support Action Form 

SAR— Search and Rescue 

SARDIP— Stricken Aircraft Reclamation and 
Disposal Program 

SCA— Stock Control Activity 

SCC— Sequence Control Chart/Card ' 

SCIR— Subsystem Capability and Impack 

Reporting 
* 

SCS— Stock Control Section 

SCU— Stock Control Unit 

SDLM— Standard Depot Level Maintenance 

SEB— Support Equipment Bulletins 

SEC— Support Equipment Change 

SECDEF— Secretary of Defense 



ERJC 



AI-8 



2:;i 



Appendix I— ACRONYMS 



■ SECNAV— Secretary of the Navy 

SEL— Support Equipment List 

, SERS— Support Equipment Requirement Sheets 

SERVMART/JETMART— Service/Jet Market 

SF— Standard Form 

SLEP — Service Life Extension Program 

SM&R— Source, Maintenance, and Recover- 
ability (Code) 

S/N— Serial Number 

SNDL— Standard Navy Distribution List 

SPC— Shop Process Card 

, SRC— Scheduled Removal Component 

SRSr-Supply Response Section 

S&RS 3 — Shipping and Receiving Section 

SSC— Supply Support Center 

SSS— Supply Screening Section 

SSU— Supply Screening Unit 

STD— Standard (Equipment) 

-STE— Special Test Equipment 

SUP— Supply 

SUPO— Supply Officer 



SYS-^System 

^TAD— Temporary Additional Duty 

TCPL— Tool Control Plan 

TD— Technical Directive 

TDC— Technical Directive Compliance 

TDY— Temporary Duty (USMC) 

TEC— Type Equipment Code 

TI— Technical Instructions , 

TM— Technical Manual 

TM — Type Maintenance 

T/M/S— Type/Model/Series 

TPDR— Technical Publications Deficiency 
Report 

TPH— Technical Publications Holder 
TPL— Technical Publications Library 
TR— Transaction Report 
TRU— Technical Research Unit 
TSN— Time Since New 
TSO— Time Since Overhaul. 
TYCOM— Type Commander 
VAST— Versatile Avionics Shop Test 
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DEFINITION OF TERMS 



The definitions listed here are some of those that you as an AS will most 
often use. For a more complete list consult Appendix D, OPNAV- 
INST 4790.2B Vol. I, II, and III. 



ACCEPTANCE— Assumption of respo> ability 
for, or legal title to, an aircraft from another 
party. Receipt of new aircraft from a manufac- 
turer (or of any aircraft from a non-Navy custo- 
dian) by a representative authorized to do so by 
the Navy. Provisional acceptance is the accept- 
ance of an aircraft with the provision that cer- 
tain obligations with respect to the aircraft have 
not yet been fulfilled by the contractor. (OP- 
NAVINST 5442.2 series.) 

ACCESSORY~See Equipment, Division of. 

ACCIDENT, GROUND— A mishap involving 
Navy aircraft where no intent for flight exists 
and results in damage to a Navy aircraft. In- 
cludes damage to aircraft not in operation 
caused by windstorms, floods, hangar fires, etc. 
(See the current edition of OPNAVINST 3750.6 
series for more detailed definition.) 

ACCUMULATED HOURS— Hours expended 
against a job by individuals or shops within the 
same work center. 

ACTION DATE— The Julian date on which 
maintenance form is completed by a work center 
for submission. 

ACTION. ORGANIZATION— The activity that 
actually performs the maintenance action and is 
identified by a three-character code. 

ACTION TAKEN CODE— See Data Collection 
Codes, 3-M. 



ACTIVE METAL— A metal that is prone to 
corrosion under certain conditions. In a 
Galvanic cell, an active metal readily releases its 
electrons to the more noble metal. 

ACTIVITY, AVIATION— See Aviation Activ- 
ity. 

ACTIVITY, MAINTENANCE— See Mainte- 
nance Activity. 

ADJUST/ALIGN/TRIM— To bring within 
specified limits the variable elements of an item. 

ADMINISTRATIVE CHAIN OF COM- 
MAND — The normal chain of command as 
determined by the administrative organization. 

ADMINISTRATIVE COMMANDS— (Type 
Commands)— The commands that provide tac- 
tical commands with the means to conduct tac- 
tical operations. Administration of training, 
supply, and repair of fleet units are some of their 
responsibilities. 

ADVANCE PROCUREMENT PLAN 
(APP)— The long-range advance procurement 
plan, forwarded to the Chief of Naval Material 
for review and approval, that sets forth procure- 
ment objectives such as completion, component' 
breakout, acquisition of technical data for pro- 
curement, type of .contract contemplated, con- 
tract award date, etc. 
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AERONAUTICAL ALLOWANCE LISTS— 
Includes publication identified as NAVA1R 
Allowance Lists (except advanced base lists). 
NAVAIR Initial Outfitting Lists, and NAVAIR 
Tables of Basic Allowances. Aeronautical 
Allowance Lists are lists of equipment and 
material determined from known or estimated 
requirements as necessary to place and maintain 
aeronautical activities in a material readiness 
condition. In the case of aerological and 
photographic material, this requirement is ex- 
tended to all applicable naval activities. 

a. ALLOWANCE LISTS-Documents 
which are used to specify authorized re- 
quirements of Operational Support Inventory 
(OSI) for a squadron, Aircraft Intermediate 
Maintenance Department (AIMD) or ship. The 
allowance specified is based on the activity's 
need for the item to perform its mission, the 
level of maintenance effecting repair, and the 
frequency use. 

b/ALLOWANCE PARTS LIST 
(APL)— The APL is a technical document 
. prepared for individual equipment/components 
and their repair. 

c. AVIATION CONSOLIDATED 
ALLOWANCE LIST (AVCAL)— A con- 
solidated list of aeronautical material tailored to 
each individual ship and Marine Aiicraft Group 
(MAG) to support assigned or embarked aircraft 
and carrier/MAG flight operations. The AV- 
CAL is normally prepared by ASO under direc- 
tion of the Air Type Commander. 

• d. COORDINATED SHIPBOARD 
ALLOWANCE LIST (COSAL)— A COSAL is 
a shipboard/shore based allowance list tailored 
to suit an individual ship or MAG material sup- 
port requirements and serves as both a technical 
and supply document. It is technical, in that 
equipment, nomenclature, operating 
characteristics, applicable technical manuals, 
plans, repair parts and special tool requirements 
for the operation and repair of shipboard equip- 
ment are described/documented therein; supply, 
in that the COSAL reflects, by equipment, the 
National Stock Number for each required item 
supported in the Naval Supply System. It is a 



consolidated listing of shipboard spares, repair 
parts equipage and consumable allowances and 
provides the basis for shipboard inventory 
management and development of second and 
third echelon support requirements. The 
COSAL is prepared by the Ship Parts Control 
Center for ships hull, mechanical, electrical and 
ordnance installed equipment; for NAVELEX 
to provide allowance material for ships' installed 
and portable electronic equipment, and; for the 
ASO for the Naval Intelligence Processing 
System. 

e. INITIAL OUTFITTING LISTS 
(IOLS)— Documents which are used to deter- 
mine authorized requirements of spare 
assemblies and repair parts required at the in- 
termediate and organizational levels of 
maintenance. These would be storeroom items 
under control of the Supply Department. 

AERONAUTICAL EQUIPMENT SERVICE 
RECORD (AESR)— An insert to the basic Air- 
craft Logbook used as a service record for 
various aircraft equipment such as power plants 
and propellers. 

AIR COMMAND— See Controlling Custodian. 

AIRCRAFT CONTROLLING CUSTO- 
DIAN—A term applied to Air Commands and 
NAVAIR for exercising administrative control 
of assignment employment and logistic support 
of certain aircraft and aircraft engines as 
specified by CNO. The following aircraft con- 
trolling custodians have been designated: by 
CNO: 

COMNAVAIRLANT 
COMNAVAIRPAC 
CNATRA 
CNAVRES 

NAVAIR (Aircraft Control firanch Air 
6104) 

AIRCRAFT CUSTODY— See Custody. 

AIRCRAFT INTERMEDIATE MAINTE- 
NANCE DEPARTMENT— That department of 
an aviation ship (CV/LPH/LHA) or station 
responsible for the check, test repair or 
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manufacture of aeronautical components and 
support equipment associated with those aircraft 
supported. 

AIRCRAFT MAINTENANCE AND 
MATERIAL READINESS LIST (AMMRL)— 
* PROGRAM— A broad program that provides 
for the development of data and documentation 
needed to determine and establish requirements 
and inventory control of aircraft ground support 
equipment. Within this program, the following 
terms are significant: 

a. Application Data for Material Readiness 
List (ADMRL)— Data specifying the require- 
ment for each item of aircraft ground support 
equipment against intermediate and/or 
organizational levels of maintenance and 
selected ranges of each aircraft/engine/system 
for which each item is needed. This data is 
! •stored" in computers and used to develop In- 
dividual Material Readiness Lists. 

b. Individual Material Readiness List 
(IMRL)— A consolidated list specifying items 
and quantities of ground support equipment re- 
quired for material readiness of the aircraft 
ground activity to which the list-applies. These 
lists are constructed by extn&ting those 

' applicable portions of the application data 
(ADMRL) that pertain to the maintenance and 
material logistics responsibilities of the activity 
to which the list applies. Each IMRL contains a 
set of instructions explaining its use and arrange- 
ment.. (See NAVAIRINST 4420.1 Series for 
amplifying information.) 

AIR FORCE NAVY NUMBERS (AN)— Num- 
bers used to designate aeronautical parts 
manufactured in accordance with Air Force- 
Navy aeronautical specification. (See 
NAVWEPS 00-25-543.) 

APPLICATION DATA, MATERIAL 
READINESS LIST (ADMRL)— See Aircraft 
Maintenance and Material Readiness List (AM- 
MRL) Program. 

APPROPRIATION — An authorization 
established by an Act of the Congress of the 
United States to spend funds of the U.S. 
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Treasury, or incur indebtedness, for specified 
purposes. The appropriation Operation and 
Maintenance, Navy (O&MN), is established for 
each fiscal year concerned to fund the operation 
and maintenance requirements of the operating 
forces. The appropriation js only available for 
citation on requisitions for the fiscal year 
established and for the recording of related ex- 
penditures for the following two years 
thereafter. 

ARTICLE (Equipment or End Item)— Consists 
of components, assemblies, subassemblies, and 
parts connected or associated together to per- 
form an operational function. 

ASSEMBLY— See Equipment^ Division of. 

ASSIGNMENT— Statement of fact of positive 
intention that specifically designated aircraft are 
or will be in the custody of specifically desig- 
nated organizational units. 

ATTACHMENT— See Equipment, Division of. 

AUDIT~As applied to the Quality Assurance 
Program, a periodic evaluation of derailed 
plans, policies, procedures products, directives, 
and records. See also Management Au^it. 

AUGMENTED SUPPORT— An interim ar- 
rangement during initial development or pro- 
duction or from stocks maintained by the 
contractor items for the support of the equip- 
ment, or on as-required basis, pending 
assumption of support responsibility by the 
government. 

AUTOMATIC DISTRIBUTION— The action 
that provides initial distribution of publications 
to newly activated aircraft squadrons pr ships 
and that provides definite follow-on distribution . 
of supplements, etc.) to recipients of publica- 
tions on initial distribution or to authorized re- 
questors. 

AUTOMATIC TEST EQUIPMENT (ATE)— 
Equipment that carries out a predetermined pro- 
gram of testing for possible malfunction without 
reliance upon human intervention. Also called 
automatic-checkout equipment. 
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AUTOMATIC TESTING— Determination of 
fault localization; possible failure prediction, or 
validation of satisfactory operation (of equip- 
ment) by a device that is programmed to per- 
form. * series of self-sequencing test 
measurements. Once actuated, the device will 
continue its operations without the necessity of 
human direction. 

AVAILABLE MAN-HOURS— Available man- 
hours are net assigned man-hours plus labor 
code gain and overtime, less labor code loss. 

AVIATION ACTIVITY— A formally struc- 
tured staff, command, squadron, unit, or 
detachment headed by a commander, command- 
ing officer, or officer-in-charge responsible for 
the management, maintenance/material, logistic 
support of naval aeronautical equipment. See 
also Maintenance Activity. 

AVIONICS— The application of electronics to 
'aviation and astronautics. 

NOTE 

For purposes of the Naval Aviation 
Maintenance Program, avionics is inter- 
preted to include electronic, electrical, 
instrument, flight control, fire control, 
and bombing equipments and their sub- 
systems taken either as independent 
equipments groups of equipment, or inte- 
grated systems to accomplish assigned 
military missions. 

AWAITING MAINTENANCE (AWM) 
TIME— That time during which support equip- 
ment is down and no maintenance work* is being 
performed on it. Other maintenance upkeep not 
causing a NMCM/PMCM condition may be 
performed on the aircraft during this period. 

AWAITING PARTS (AWP)-The condition 
that exists when materials are not available on 
station/ship to complete a maintenance action. 

BACK ORDER— A generic term applied to 
commitments made to customers by inventory 
managers that material required by the 



customer will be available by a specified date to 
fill: 

> a. Requisitions that cannot be filled from 
system stocks within the Uniform Military 
Material Issue Priority System's time frame. 

b. Firm or anticipated customer requests for 
delivery of material at a future dale. 

BENCH CHECK— A physical inspection or 
functional test of an item removed for an alleged 
malfunction to determine if the part or item is 
serviceable or repairable. It also includes a deter- 
mination of the extent of maintenance or repair 
and possjble, overhaul required to return it to 
serviceable status. 

BENCH TEST— The subjection of aircraft, 
engine accessories, equipment, and equipage to 
prescribed conditions and specifications with the 
use of shop test equipment to ensure proper 
functioning. See also Test. 

BENEFICIAL SUGGESTION— A constructive 
idea relating to an official operation submitted 
in writing by an employee or a group of 
employees to management for evaluation. 

BEYOND CAPABILITY OF MAINTE- 
NANCE (BCM)— A term/code utilized by in- 
termediate maintenance when repair is not 
authorized at that level or when an activity is not 
capable of accomplishing the repair because of a 
lack of equipment, facilities, technical skills, 
technical data, or parts. This code will also be 
utilized when a shop backlog precludes repair 
within time limits specified by existing directives. 

BUILT-IN TEST EQUIPMENT (BITE)— Any 
device permanently mounted in the prime equip- 
ment and used for the express purpose of testing 
the prime equipment, either independently or in 
association with external test equipment. 

BULLETIN— A technical publication issued by 
NAVAIR which (1) directs a one-time inspection 
of equipment and contains related instructions, 
and (2) disseminates administrative/manage- 
ment information as related to maintenance of 
weapon systems. 
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BUREAU NUMBER (BUNO)— An unhyphen- 
ated serial number, not exceeding six digits, used 
to identify individual airframes within the Naval 
aircraft inventory. Each number is unique to a 
particular airframe. Assignment is controlled by 
the Chief of Naval Operations (OP-511). 

CALENDAR AGE— The total number of calen- 
dar months since accept ^.ce.- 

CALIBRATE— To determine arid Anake 
required corrections in calibration standards or 
PME used in precise measurement, doiisists of 
the comparison of two -instruments,/ one of 
which is a certified calibration standard of 
known accuracy, to detect and adjust any 
discrepancy in the accuracy of the other instru- 
ment or PME being compared with the certified 
calibration standard. 

CALIBRATION— The process by which 
calibration installations compare a calibration 
standard or PMS with a standard of higher ac- 
curacy to ensure that the former is within 
specified limits throughout its entire range. The 
calibration process involves the use of approved 
instrument calibration procedures. See also 
Precision Measuring Equipment. 

CALIBRATION FACILITY— An installation 
under the control of the military departments or 
any agency of the DOD that provides calibration 
services for precision measuring equipment of 
calibration standards used by activities engaged 
in RDT&E, production, quality assurance, 
maintenance, supply and operation of weapons 
systems, equipment, and other DOD material. 

CALIBRATION INTERVAL— The maximum 
length of time between calibration during which 
calibration standard or precision measuring 
equipment is expected to maintain reliable 
measurement capability. 

CALIBRATION/MEASUREMENT RE- 
QUIREMENTS SUMMARY (C/MRS)— A 
summary of the technical requirements of 
systems, subsystems, or equipment that outlines 
the parameters of each echelon of measurement. 

CALIBRATION SCHEDULE— A document 
distributed periodically listing PME that each 
activity will submit to a designated laboratory 
for calibration. 



CANNIBALIZE— Removal of serviceable parts 
from one aircraft or equipment for installation 
on another aircraft or equipment. 

CAPILLARY ACTION— Where a liquid sur- 
face is raised or lowered when it is in contact 
with a porous solid* The liquid movement is 
dependent on the relative attraction of the liquid 
molecules for each other called surface tension, 
and for the solid molecules. 

CATHODE— The unattacked electrode of the 
corrosion cell where reduction occurs. In a 
Galvanic cell, the cathode is the less active metal 
which will not A corrode. 

CELL — Corrosion cycle. Electrochemical proc- 
ess which consists of four elements: anode, 
cathode, electrolyte, and electron path. 

CHANGE— A technical publication issued by 
NAVAIR which directs, and provides instruc- 
tion for, the accomplishment of a change, 
modification, repositioning or alteration of 
material in inservice aircraft, weapons, systems, 
assemblies, subassemblies, components or sup- 
port equipment. (See Technical Directive.) 

CHANGE SYMBOL— Revised text is annotated 
by a black vertical line in either the right or left 
margin. 

CHECKOUT— A sequence of functional, 
operational, calibrational tests to determine the 
condition and status of a weapon system or ele- 
ment thereof. 

CHLORIDES— Chlorine compounds, many 
varieties of which are present in seawater. These 
compounds contribute to the corrosive strength 
of seawater. 

COATING — Paint, preservative compounds, 
etc., and inorganic layers formed by anodizing 
and chemical conversion. 

COGNIZANT FIELD ACTIVITY (CFA)— An 
activity that has been delegated the authority 
and assigned the responsibility to perform 
specified engineering functions. 
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COGNIZANCE SYMBOLS— Alphabetical or 
alphabetical-numerical codes prefixed to Navy 
stock numbers to identify and designate the 
bureau, office, or supply demand control point 
.that exercises supply management over specified 
categories of material. See also Material 
Cognizance. 

COMMOND GROUND SUPPORT EQUIP- 
MENT— See Ground Support Equipment. 

COMMON ITEM— An item of standard design, 
application, and specification normally pro- 
curable from several manufacturers or sup- 
pliers or available from only one manufacturer , 
but with wide usage or of such design that the 
multiple application is apparent. 

COMPONENT— See Equipment, Division of. 

COMPONENT CONTROL SECTION 
(CCS)— The section of the SSC (Supply Support 
Center) that has accounting responsibility for all 
:omponents (i.e., pool, in process of repair). 

COMPONENT REPAIR— See Maintenance 
Levels. 

CONCENTRATION CELL— Corrosion that is 
initiated by the difference in concentration of 
dissolved oxygen or metal ions in the electrolyte. 
Concentration cells are associated with crevice 
areas where water is entrapped. 

CONDITION CODES— See Material Condition 
Code. 

CONSOLIDATED GROUND SUPPORT 
EQUIPMENT LIST (CGSEL)— Reflects a sum- 
mary of Government decisions on contractor's 
GSE recommendations and other pertinent data 
relative to support of the end article. It is a list of 
contractor recommended ground support equip- 
ment items. 

CONSOLIDATED REMAIN IN PLACE LIST 
(CRIPL)— A listing of all authorized remain in 
place items published by ASO and approved by 
TYCOMs and NAVAIR. No other RIP listings 
are to be used locally to retain items on aircraft 
or equipment pending receipt of a replacement. 



CONSUMABLE ITEM— Any item or substance 
which, upon installation, loses its identity and is 
normally consumed in use or cannot be 
economically repaired, 

CONSUMABLE MATERIALS— See Expend- 
able Supplies and Material, 

CONTAMINANTS— Particles of foreign 
material which may or may not be visible to the 
unaided eye. Contaminants are typically 
organic, metallic, rust, dust, dirt or water and 
will substantially degrade hydraulic system per- 
formance and component life. 

CONTRACT— The legal 1 agreement between 
DOD and industry, or similar internal agreement 
wholly within the Government, for the develop- 
ment, production, maintenance, or modification 
of an item(s). 

CONTRACT MAINTENANCE— 

a. The maintenance of material by commer- 
cial organizations on a one-time or continuing 
basis without distinction as to levels of 
maintenance accomplished. 

b. Maintenance accomplished by private 
industry in Government-owned, contractor- 
operated or contractor-owned, contractor- 
operated plants or by contract field teams. 

CONTRACTOR— An individual, partnership, 
company, corporation, or association having a 
contract ,with the procuring actiuty for the 
design development, design and manufacture, 
manufacture, maintenance, modi fication, or 
supply of items or service under tho terms of a 
contract. A Government activity performing any 
or all of the above actions is considered to be a 
contractor for configuration management pur- 
poses. 

CONTRACTOR ENGINEERING AND 
TECHNICAL SERVICES (CETS)— Those serv- 
ices performed by commercial or industrial com- 
panies which provide advice, instruction and 
training to personnel of the military departments 
in the installation operation, and maintenance 
of DOD aeronautical systems and equipment. 
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These services include transmitting the 
knowledge necessary to develop among the per- 
sonnel the technical skills required for installing, 
maintaining, and operating such equipment in a 
- high state of military readiness. CETS consists 
of: 

a. Contractor Plant Services (CPS)— These 
services provided to personnel of the military 
departments in the plants and facilities of the 
manufacturer of military equipment or com- 
ponents by trained and qualified engineers and 
technicians employed by the manufacturer* The 
specialized skills, knowledge, experience, and 
technical data of the manufacturer are con- 
tracted for by DOD components for the pur- 
poses of acquiring system and \ component 
knowledge, training, and training aid programs 
relating directly to the development among these 
personnel of the technical skills required' for in- 
stalling, maintaining, and operating su?n equip- 
ment. J 

b. Contract Field Services (CFS)— Those 
. engineering and technical services provided to 

DOD personnel by commercial/ or industrial 
companies on-site at defense' locations by 
trained and qualified engineers 4nd technicians. 
CFS personnel must possess specialized 
knowledge. 

c. Field Service Representative (FSR)— An 
employee of a manufacturer of military equip- 
ment or components who provides a liaison of 
advisory service between his company and 
military users of his company's equipment or 
components. This service is an important ele- 
ment in providing a technical communication 
channel between the producer and the military 
field users. 

CONTRACTOR FURNISHED EQUIPMENT 
(CFE)-Mtems manufactured or purchased by 
the contractor for inclusion in or support of the 
aeronautical system. 

CONTROLLING CUSTODIAN— A term ap- 
plied to Air Commands and NAVAIR Fleet 
Support exercising administrative control or 
assignment, employment, and logistic support 
of certain aircraft, and aircraft engines as 



specified by CNO. Controlling custodians, other 
, than NAVAIR (FS), are also referred to as 
Operating Commands. 

CONTROLLING CUSTODY— See Custody. 

CONVERSION COATING— A chemical treat- 
ment which results in\a protective film on the 
metal surface. Metals 1 such as aluminum and 
magnesium are coated to enhance paint adhe- 
sion. 

CORRECTIVE MAINTENANCE— The ac- 
tions performed, as a result of failure, to restore 
an item to a specified condition. 

CORROSION— The electrochemical deteriora- 
tion of a metal reacting with its environment. 

CORROSION FATIGUE— Effect of corrosion 
and cyclic stress on metal. This type of corrosion 
is usually associated with high strength alloys. 

CORROSION RATE— Corrosion expressed in 
terms of weight or thickness (mils). 

CREW SCHEDULING— See Maintenance 
Schedule. 

CRITICAL ITEM— An essential item that is in 
short supply or expected to be in short supply 
for an extended period. See also Critical Sup- 
plies and Materials; Regulated Item. 

CRITICAL SUPPLIES AND MATERIALS— 
Those supplies vital to the support of operations 
which for various causes, are in short supply or 
are expected to be in short supply. See also 
Critical Item and Regulated Item. 

CUSTODY— Cognizance of aircraft, involving 
some responsibility therefore (also applies to 
equipage, equipment, material, and support 
equipment): 

a. Controlling Custody— Administrative 
control of the assignment, logistic support, 
employment, and responsibility to account for 
and otherwise provide information about the 
aircraft. 
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b. Physical Custody— Actual possession of 
the aircraft for a definite purpose. This does not 
necessarily imply Reporting Custody. 

c. Reporting Custody— Squadron (or other 
reporting unit) responsibility to account for and 
otherwise provide information about assigned 
aircraft. This does not necessarily imply Physical 
Custody. 

CUSTOMER SERVICE— The providing of 
depot level services, including the emergency 
check, test and/or minor repair, manufacture of 
parts, heat treat plating, machine shop service, 
etc., in the processing of material to relieve 
NMCS/PMCS and work stoppage conditions. 
Refer to OPNAVINST 3750.6 Series. 

DATA— The means for communication of con- 
cepts, plans, descriptions, requirements, and in- 
structions relating to technical projects, 
material, systems, and services. These may in- 
clude specifications, standards, engineering 
drawings, associated lists, manuals, anctreports, 
including scientific and technicaLreftorts; they 
may be in the form of documents, displays, 
sound records, punched cards, and digital or 
analog data. 

DATA COLLECTION CODES— 3-M Codes 
used in MHA and MDS are: 

a. Action Taken Code — A one-character 
alphabetic or numeric code that describes what 
action has been accomplished on the item iden- 
tified by the work unit code. 

b. Assigned Labor Code — A three- 
character numeric labor code used to identify an 
individual's primary job (requirements) or 
assignment. 

c. Awaiting Maintenance Reason Code — A 
one-character numeric code that describes the 
reason for an Awaiting Maintenance (AWM) 
condition. 

d. Grade Code — A. five-digit alpha numeric 
code that identifies a pay grade. 



e. Labor Code — A three-character numeric 
or alpha numeric code that identifies a type of 
labor. 

f. Malfunction Description Code— A 
three-character numeric code used to describe 
the malfunction occurring on or in an item iden- 
tified by a work unit code. 

g. Manufacturer's Code— A five-character 
alphanumeric code that identifies the manufac- 
turer of a component, part, end item, etc. 

h. Organization Code— A structured three- 
character alphanumeric code that identifies ac- 
tiv* les within a major command. 

i. Sub-Labor Code— A fine breakdown of 
the basic labor pdde that may be used as directed 
By major commands^ 

j. Support Aqtion Code— A three- 
character alphanumeric code that identifies 
specific categories of support type work of a 
repetitive nature not involving malfunctions, 
repairs, BCM, or condemnation actions. 

k. Technical Directive Cade (TDC)— A 
two-character numeric code that identified the 
type of technical directive. 

L; TDC Status Code— A one-character 
alphabetic code used to indicate the status of 
compliance with a technical directive. 

m. Technical Directive Identification 
Code— A 13-character alphabetic and numeric 
code used to identify a specific technical direc- 
tive. 

n. Transaction Code— A two-character 
numeric code used to denote the type of data 
being reported and to indicate the card type to 
be produced. 

o. Type Equipment Code— A four- 
character aiphanumeric code that identifies a 
complete end item or an equipment category. 

p. Type Maintenance Code— A one- 
character alphabetic code that identifies the type 
of maintenance performed. 
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q. When Discovered Code— A one- 
character code that identifies when the need for 
maintenance was discovered. 

r. Work Center Code— A three-character 
code that identifies a work center. 

s. Work Unit Code— A three-, five-, or 
seven-character alphanumeric code that iden- 
tifies the system, subsystem, and component or 
part of the end item. 

DATA SERVICES FACILITY— The activity 
that converts documented data into data proc- 
essing machine records and utilizes these records 
to produce machine reports, listing, and 
preprinted/prepunched cards. 

DAYS— Calendar days, 

DEPOT MAINTENANCE— See Maintenance 
Levels. 

DESIGN ACTIVITY— An activity having 
responsibility for the design and preparation and 
maintenance of engineering documents for a 
given item of military property. The activity may 
be a Government activity, contractor, vendor, 
or others. 

DESIGNATED OVERHAUL POINT 
(DOP)— A depot level rework facility assigned 
the technical and rework responsibility for a 
given aeronautical system, subsystem, or com- 
ponent. 

DESIGNATED REWORK POINT (DRP)— A 
depot level rework facility assigned the technical 
and rfework responsibility for a given 
aeronautical system, subsystem, or component. 

DETACHMENT— A temporary reporting 
custodian formed with aircraft assigned from a 
parent squadron or unit. Detachments are 
established when a squadron deploys one or 
^more aircraft to a ship or base substantially 
removed from the location of the parent 
organization and/or the parent squadron Com- 
manding Officer feels that it would be imprac- 
tical to retain reporting custody of the 
aircraft so deployed. Detachments have the 



same responsibilities, with respect to the re- 
quirements of this instruction, as all other 
reporting custodians of aircraft. (See OP- 
NAVINST 5442.2 Series.) 

DEVELOPMENTAL GROUND SUPPORT 
EQUIPMENT— See Ground Support Equip- 
ment. 

DEVIATION— A specific written authoriza- 
tion, granted prior to the manufacture of an 
item, to depart from a particular performance or 
design requirement of a specification, drawing, 
or other document jor a specific number of unit 
or a specific period of time. A deviation differs 
from an engineering change in that an approved 
engineering change requires corresponding revi- 
sion of the documentation defining the affected 
item, whereas a deviation does not contemplate 
revision of the applicable specification or draw- 
ing. 

DIRECTED REMOVAL— A requirement to 
remove an item after a fixed period of operation 
because there is insufficient confidence regard- 
ing continued satisfactory operation and 
because failure during operation would have 
serious consequences. 

DIRECTIVE— 

a. A military communication in which a 
policy is issued to go into effect when so directed 
or if a stated contingency arises. 

b. A plan issued with a view to placing it in 
effect v,hen so directed or if a stated contingency 
arises. 

c. In a broad sense, any communication 
that initiates or governs action, conduct, or pro- 
cedure. 

DIRECT MAINTENANCE— That effort ex- 
pended by maintenance personnel in the actual 
performance of maintenance on the hardware in 
accordance with the prescribed procedures con- 
tained in the applicable technical manuals.. It 
applies equally to both contractor and Govern- 
ment furnished equipment. 
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DIRECT .MAINTENANCE MANHOUR— 
That effort expended by one man in perform- 
ing one hour of direct maintenance. See Direct 
Maintenance. 

DIRECT SURFACE ATTACK— A type of cor- 
rosion that results from direct reaction between 
a metal surface and the atmosphere. Rust on 
iron is a common example. 

DOCUMENT— (1) Specifications, drawings, 
sketches, lists, standards, pamphlets, reports, 
and printed, typewritten, or other information 
Hating to the design, procurement, manufac- 
ture, test, or inspection of items or services 
under a contract. (2) In the MDS, any of the 
forms used to collect data at its source for con- 
version to machine records. 

DOWNTIME — That element of time during 
which the item is not in condition to perform its 
intended function. 

DWELL — The time that is spent between mixing 
a compound (e.g. paint) and its use. 

ELAPSED MAINTENANCE TIME (EMT)— 
The actual clock time in h airs and tenths during 
which maintenance is performed on a job. 

ELECTRONICS— The science and technology 
concerned with devices involving the emission, 
behavior, and effect of electrons in vacuums, 
gases, and semiconductors. Technically, elec- 
tronics is a broad term extending into divergent 
fields and it is necessary to define the scope 
covered by electronics in terms of "electronic 
material." 

END ARTICLE (EA)— An end weapon, air- 
craft system, subsystem, component, or equip- 
ment, e.g., transmission, engine, computer, 
radio, etc., being procured on the contract, in- 
cluding contractor furnished material. See End 
Item. 

END ITEM (EI)— A final combination of end 
products, component parts, and/or materials 
that, is ready for its intended use, e.g., ship, 
tank, mobile machine shop, aircraft. See End 
Article. 



ENGINE ACCESSORIES— Those items of 
equipment required for engine operation that 
are not an integral part of the engine. Such 
equipment is included in the engine Illustrated 
Parts Breakdown (IPB) (From the manufac- 
turer's Bill of Material) and in most cases is at- 
tached to the engine but in special situations 
could be airframe mounted. Examples are oil 
pumps, fuel controls, engine-driven fuel pumps, 
temperature amplifiers, afterburner controls, 
carburetors, magnetics, distributors, and igni- 
tion harnesses. 

ENGINEERING CHANGE PROPOSAL 
(ECP)— A term that includes both the documen- 
tation by which the change is described and sug- 
gested. 

EQUIPAGE— Normally the noninstalled ar- 
ticles that make up the configuration on aircraft. 
Not usually associated with a specific model of 
aircraft. Examples are life rafts, parachutes, 
safety belts, survival equipment, portable fire 
extinguishers, flight clothing, and similar items. 
An aircraft, as such, could be operated wittidut^ 
equipage. 

EQUIPMENT— All articles needed to outfit an 
individual or organization. The term refers to 
clothing, tools, utensils, vehicles, weapons, and 
similar items. As to type of authorization, 
equipment may be divided into special (or pro- 
ject) equipment, equipment prescribed by tables 
of allowance, and equipment prescribed by 
tables of organization and equipment. See also 
Individual Equipment Material, and Organiza- 
tional Equipment. 

EQUIPMENT ALLOWANCE LISTS— A 
generic term indicating the publication, or sec- 
tions thereof, in the military services that 
prescribe the equipment and weapons author- 
ized for military organizations, air units aboard 
ships, individual military personnel, and ad- 
ministrative equipment at posts or bases. 

EQUIPMENT, APPLICABILITY INDEX— 
Part II of the Naval Aeronautical Publications 
Index (NAVAIR 00-500); a listing of aircraft 
and equipment arranged in alphabetical order, 
with applicable manuals shown by their publica- 
tion number. 
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EQUIPMENT, DIVISION OF-The folloWig 
is a sequential listing of equipment divisions: 

a. Part — One piece, or two or more pieces 
joined together that are not normally subject to 
disassembly without destruction of the designed 
use. Examples are outer front wheel bearing of 
3/4-ton truck, electron tube, composition 
resistor, screw, gear, mica capacitor, audio 
transformer and milling cutter. 

b. Subassembly— Two or more parts that 
form a portion of an assembly or a unit 
replaceable as a whole, but having a part or parts 
that are individually replaceable. Examples are 
gun mount stand, window sash, recoil 
mechanism, floating piston, telephone dial, IF 
strip and terminal board with mounted parts. 

* * 

c. Component/Assembly — A number of 
parts or subassemblies or any combination 
thereof joined together to perform a specific 
function. This term applies to items that cannot 
be further disassembled for test or repair 
without requiring shop facilities. Examples are 
fan assembly, oxygen converter assembly, 
receiver transmitter assembly, and amplifier 
assembly. 

NOTE 

The distinction between an assembly and 
a subassembly is not always exact, an 
assembly in one instance may be a sub- 
assembly in another where it forms a por- 
tion of an assembly. 

d. Unit — An assembly or any combination 
of parts, subassemblies, and assemblies mounted 
together, normally capable of independent 
operation in a variety of situations. Examples 
are hydraulic jack, electric motor, electronic 
power supply, internal combustion engine, elec- 
tric generator, and radio receiver. 

NOTE 

The size of an item is a consideration in 
some cases. An electric motor for a clock 
may be considered a part since it is not 
normally subject to disassembly. 



e. Group — A collection of unit.. . 
assemblies, or subassemblies, that is a subdivi- 
sion of a set or system but is not capable of per- 
forming a complete operational function. 
Examples are antenna group and indicator 
group. 

f. Set— A unit or units and necessary 
assemblies, subassemblies, and parts connected 
or associated together to perform an operational 
function. ("Set M is also used to denote a collec- 
tion of like parts such as a "tool set" or a "set" 
of tires.) Examples are radio receiving set, 
radarhoming set, and sound measuring set, 
which includes such parts, assemblies, and units 
as ( cable, ^microphone, and measuring in- 
struments. v 

g. Subsystem— A major portion of a system 
that performs a specific function in the overall 
operational function of the system. Examples in- 
clude the Nose Landing Gear System, Aileron 
System, and Radar Altimeter System. The third 
digit of the code normally identifies a subsystem. 

h. System— A complete system within the 
weapon such as Landing Gear System, Flight 
Control System, Radar Navigation System, etc. 

EQUIPMENT MAINTENANCE MANAGEr 
MENT— The process of developing the 
workload requirements forecast and planning, 
organizing, staffing, directing, and controlling 
the engineering, industrial, and other resources 
necessary to effectively and economically sup- 
port the equipment operation objectives of the 
military departments and Office of the Secretary 
of Defense. 

EQUIPMENT STATISTICAL DATA— Histor- 
ical information relating to maintainability and 
reliability characteristics of systems, subsystems, 
and components for weapons and end item 
equipments during their operational application. 

EQUIPMENT STATISTICAL DATA (ESD) 
CARD— A single copy Electric Accounting 
Machine (EAM) Card used to record aircraft 
readiness and inventory data. 



EQUIPMENT, SUPPORT- 
port Equipment. 



-See Ground Sup- 
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EVALUATION— 

a. Operational— The test and analysis of a 
specific end item or system, insofar as practical 
under service operating conditions, to determine 
if quantity production is warranted based on (1) 
the increase in military effectiveness to be gained 
and (2) its effectiveness as compared with 
currently available items of systems, with con- 
sideration given to: (a) personnel capabilities to 
maintain and operate the equipment; (b) size, 
weight, and location, and (c) enemy capabilities 
in the field. 

b. Technical— The study and investigations 
by a developing agency to determine the 
technical suitability of material, equipment, or a 
system for use in the military services. 

EXAMINATION— An element of inspection 
consisting of investigation, without the use of 
special laboratory appliances or procedures, of 
supplies and services to determine conformance 
to those specified requirements that can be 
determined by such investigations. Examination 
is generally nondestructive and includes, but is 
not limited to, visual, auditory, olfactory, tac- 
tile, gustatory, and other investigations; simple 
physical manipulation; gauging; and measure- 
ment* 

EXCEPTION PRINCIPLE— For the purpose 
of maintenance data collection, the principle 
that only deviations from established norms are 
singled out for attention. 

EXCESS PROPERTY— The quantity of prop- 
erty in possession of any component of DOD 
that exceeds the quantity required or authorized 
for retention by that component. See Property. 

EXCHANGEABLE PARTS AND MATE- 
RIAL— Those parts and material that have a 
potential use of more than once and are usually 
economically repairable. 

EXFOLIATION— A form of corrosion evi- 
denced by initial bulging and flaking off of 
deteriorated metal layers. 



EXPENDABLE SUPPLIES AND MATE- 
RIAL— Supplies that are consumed in use, such 
as ammunition, paint, fuel, cleaning and pre- 
serving materials, surgical dressings, drugs, 
medicines, etc., or that lose their identity, such 
as spare parts, etc. Sometimes referred to as 
"consumable supplies and material." 

FACILITIES— An aircraft maintenance facility 
is any building, property or space which is 
designed tor, assigned to or used by aircraft 
maintenance organizations. Facilities are shops, 
hangars, work centers, parking areas, etc., both 
afloat and ashore, which are ysed for the 
upkeep, maintenance and repair of aircraft, air- 
craft weapon systems or aircraft components. 
Use of the term "facilities" is rot to be inter- 
preted as or construed to mean organization, 
pen ;>nnel or material. However, facilities do 
usually include installed aircraft support equip- 
ment. 

FACILITY— 

a. A physical plant, such as real estate and 
improvements thereto, including buildings and 
equipment, that provides the means for assisting 
or facilitating the performance of a function, 
e,g. 



base, arsenal, or factory. 



b. Any part or adjunct of a physical plant, 
or any item of equipment that is an operating en- 
tity and contributes or can contribute to the ex- 
ecution of a function by providing a specific 
type of physical assistance. 

FACILITY MAINTENANCE— Routine, recu£-\ 
ring work required to keep a facility, plant, 
building, structure, ground facility, utility 
system, or any real property in such a condition 
that it may be continuously utilized, at its 
original or designed capacity and efficiency, for 
its intended purpose. 

FAILURE — The inability of an item to perform 
jvithin previously specified limits. 

FAILURE RATE— The number of failures of 
an item per unji measure of life (cycles, time, 
miles, events, etc., as applicable for the 
item). 
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FAYING SURFACES— Metal surfaces in con- 
tact such as laps, joints, crevices, etc. 

FEDERAL SUPPLY CODE FOR MANUFAC- 
TURERS (FSCM)— A coding system of five- 
digit numbers assigned to establishment which 
are manufacturers or have design control of 
( items of supply procured by agencies of the 
Federal Government. (See DOD Cataloging 
Handbooks H4-1 and H4-2.) 

FIELD LEVEL REPAIRABLE (FLR)— A low 
cost repairable capable of being restored to serv- 
iceable condition only at the intermediate level 
of repair as indicated by the SM&R code. Final 
disposition of an FLR usually rests with an 
IMA. 

FIX PHASE— The portion of a scheduled in- 
spection, that involves the correction of 
discrepancies found during the Iqok phase. 

»* 

FRETTING CORROSION— Corrosion where 
two heavily loaded surfaces, in contact, are sub- 
ject to vibration sufficient to cause slip. 

GALVANIC CELL— A closed electric circuit of 
twoHissircilar metals and an electrolyte. 

GALVANIC CORROSION-Accderated cor- 
rosion as a result of electrical contact between 
dissimilar metals in a corrosive medium. 

GALVANIC SERIES- An established order of 
metals that are listed according to their relative 
electrical activity. 

GAS TURBINE ENGINES— All turbine 
engines whether used to power flight (including 
target drones, missiles, and missile targets) for 
auxiliary power or for starting purposes (air- 
borne or ground units) are included within the 
meaning of this term. 

GENERAL SERVICES ADMINISTRATION 
(GSA)— An integrated manager responsible for 
supporting all federal agencies for specific 
classes of material or specific items within 
classes assigned to other Integrated Managers. 



GOVERNMENT FURNISHED EQUIPMENT 
(GFE)— Equipment(s) that have been selected 
and are to be furnished by the Government to a 
contractor or Government activity for installa- 
tion in, use with, or in support of the 
aeronautical system during production, conver- 
sion, or modification. 

GROUND ACCIDENT— See Accident, 
Ground. 

GROUND I NCI DENY— See Incident, Ground. 

GROUND SUPPORT EQUIPMENT (GSE)— 
All equipment required on the ground to majke 
an aeronautical system, command and control 
system, support system, subsystem or end. item 
of equipment (GSE for GSE) operational in its 
intended environment. This includes all equip- 
ment required to install, launch, arrest (except 
Navy shipboard and shore-basediaunching and 
arresting equipment), guide, control, direct, in- 
spect, test, adjust, calibrate, appraise, gauge, 
measure, assemble, disassemble, handle, 
transport, safeguard, store, actuate, service, 
repair, overhaul, maintain, or operate the 
system, subsystem, and item or component. This 
definition applies regardless of the method -of 
development, funding, or procurement. GSE 
may be categorized as common (general pur- 
pose) and peculiar (special purpose); within 
these categories may exist developmental (no 
Government-approved specification/drawing) 
and standard (with Government-approved 
specificatioji/drawing). These categories of GSE 
are definea*5s follows: 

a. Common Ground Support Equipment 
(CGSE)— Comprised of only those general pur- 
pose items supplying or measuring broad 
parameters of physical properties that are 
known to be established in the using service's in- 
ventory, e.g., ground electrical, pneumatic, and 
hydraulic power units; towing, hoisting, and 
fueling devices; signal generation devices; 
voltage, amperage, and phase measuring 
devices, etc. The application of GSE items to 
other end articles, systems, or components does 
not in itself categorize the items as CGSE. 
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b. Developmental Ground Support Equip- 
ment (DGSE)— An item of GSE for which no 
Government approved specification/ drawing 
exists. This includes GSE items to be designed 
and developed and commerical items being in- 
troduced into the Government inventory. 

c. Peculiar Ground Support Equipment 
(PGSE)— Anltem of GSE that must be designed 
and developed in conjunction with the develop- 
ment of an article and that does not meet the 
criteria of CGSE. 

d. Standard Ground Support Equipment 
(SGSE)— An item of GSE defined by a current 
Government-approved specification or drawing, 
or off-the-shelf commercial equipment currently 
in the Government inventory, for which pro- 
curement data are available. For the purpose of 
this document, the following equipment is ex- 
deluded in the definition of GSE. 

1. Powered and nonpowered hand tools. 

2. Housekeeping items. 

3. Office furniture and equipment and 
items common to all activities defined in ap- 
plicable allowance lists that are required as in- 
direct support. 

4. Common production tools and tooling 
such as lathes, drills, presses, plating equipment 
grinders, induction heaters, etc. 

5. Items used only by the contractor. 

6. Personal equipment (head sets, 
microphones, etc.). 

GROUP— See Equipment, Division of. 

GROUP MAINTENANCE. (MARINE)— See 
Maintenance Levels— Intermediate Maintenance 
(field). 

HANDBOOK OF SERVICE INSTRUC- 
TIONS— A manual containing instructions re- 
quired for intermediate and organizational level 
servicing and maintenance for aircraft com- 
ponents and equipment or support equipment. 



HANDBOOK OF STRUCTURAL REPAIR— 
A manual containing instructions and informa- 
tion or structural repair of a specific model 
aircraft. Information is provided that will enable 
inexperienced personnel to determine the extent 
of damage to aircraft structure and accomplish 
authorized repairs. Instructions contained in 
General Repair Manual Series (AN 01— 1A) are 
not duplicated. 

HARDWARE/SOFTWARE— Hardware or 
software or a combination of both, in which the 
software includes only that required for opera- 
tional use, e.g., computer programs for com- 
mand and control, handbooks for operations, 
maintenance, etc., and excludes fabrication 
specification, drawings, etc. 

HOT-REFUELING- An operational evolution 
wherein an aircraft is refueled while the engine(s) 
is (are) operating. 

HYGROSCOPIC— The ability to absorb and re- 
tain moisture. 

ILLUSTRATED PARTS BREAKDOWN 
(IPB)— A manual containing illustrations and 
part numbers for all parts of the aircraft or 
equipment on which it is issued. The IPB con- 
tains information required for ordering parts, 
including stock numbers, and for identifying 
parts and arrangements of parts in assemblies. 

IMPINGEMENT— A collision resulting in 
damage to a metallic surface or its protective 
coating. This localized condition can be man- 
made or environmental. 

INCIDENT, AIRCRAFT— A mishap involving 
Navy aircraft that occurs when intent for flight 
exists and, if any damage to the aircraft occurs, 
does not exceed limited damage. (See the current 
edition of OPNAVINST 3750.6 Series further 
classification of aircraft accidents.) 

INCIDENT, GROUND— An occurrence involv- 
ing one or more aircraft not in operation, caused 
by windstorms, floods, or hanger fires, or from 
the operation of another aircraft (civil or 
military) not operating with intent for flight. 
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INDIVIDUAL EQUIPMENT-Referring .to 
method of use, signifies personal clothing and 
equipment for the'personal use of the individual. 
See Equipment. 

INDIVIDUAL MATERIAL READINESS 
LIST (IMLL)— See Aircraft Maintenance 
Material Readiness List (AMMRL) Program. 

INDUSTRIAL ESTABLISHMENT— Naval 
aeronautical productive establishments organ- 
ized along industrial rather than military lines. 
These establishments are equipped to perform 
aircraft jework on a large scale and of extremely 
wide scope. They are also capable of performing 
limited manufacturing work. Only Naval and 
Marine Corps activities designated as Naval Air 
Rework Facilities are included in this explana- 
tion. 

INHIBITOR— A chemical substance which 
decreases the ability of an electrolyte to 
conduct. 

INITIAL buTFITTING-The process of issu- 
ing, assembling, and delivering allowances of 
aeronautical material and equipment to vessels 
in any one of the following categories: 

a. New construction 

b. Conversion 

c. Activating from reserve fleets. (See 
BUWEP-INST 4423.2 series.) 

INITIAL OUTFITTING LISTS (IOL)-See 
Aeronautical Allowance Lists. 

INITIAL PROVISIONING— The process of 
determining the range and quantity of items 
(e.g., spares and repair parts, special tools, test 
equipment, and support equipment) required to 
support and maintain an end item of material 
for an initial period of service. Its phases include 
the identification of items of supply; the 
establishment of data for catalog, technical 
manual, and allowance list preparation; and the 
preparation of instructions to assure delivery of 
.necessary support items with related end articles. 
Follow-on provisioning (a subsequent provision- 
ing of the same equipment from the sajtie 



contractor) and reprovisioning (a subsequent 
provisioning of the same equipment from a dif- 
ferent contractor) are refinements of initial pro- 
visioning and are distinct from replenishment or 
reprocurement actions. 



INORGANIC COATING— A protective 
coating which is applied by electroplate, 
chemical conversion, anodize, phosphate, or 
oxide, etc. 



IN-SHOP MAINTENANCE— Work that re- 
quires the use of shop facilities and that cannot 
be normally performed outside the shop. (Bench 
test and component disassembly and repair are 
examples of in-shop maintenance work.) 

INSPECT— To compare the characteristics of 
an item with established standards. 

INSPECTION— The examination and testing of 
supplies and services (including, when ap- 
propriate, raw materials, components, and in- 
termediate assemblies) to determine whether 
they conform to specified requirements. 

INSTRUCTIONS— Directives of a continuing 
nature that are effective until subsequently 
cancelled. Instructions employ a subject 
classification numbering system in accordance 
with the Navy Directives System. 

INTERCHANGEABLE ITEMS— Two or more 
items that have such functional and physical 
characteristics as to be equivalent in perform- 
ance and durability and capable of being inter- 
changed without alteration of the items 
themselves or of adjoining items except for ad- 
justment. 

INTERGRANULAR CORROSION-A corro- 
sion type which attacks along the grain bound- 
aries of a metal. 

INTERIM CHANGE-A change (see defini- 
tion) having an action classification of Im- 
mediate or Urgent and issued in message or 
speedlettcr form. 
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INTERMEDIATE (1) LEVEL CALIBRA- 
TION— The calibration process performed by 
authorized Na;y activities other than Navy 
Calibration or Standards Laboratories. "I" 
level calibration is accomplished by specially 
trained fleet personnel utilizing authorized 
calibration standards, equipment, and pro- 
cedures. The calibiation standards employed 
must be calibrated periodically by a calibration 
or standards laboratory. 4 T' level calibration is 
subject to the same close control as calibration 
performed in a Navv calibration or standards 
laboratory so that overall quality and accuracy 
of the precision measuring equipment can be 
maintained. See also Authorized Intermediate 
Level Calibration Training. Calibration, In- 
termediate Level Calibration Activity and Preci- 
sion Measuring Equipment. 

INTERMEDIATE LEVEL CALIBRATION 
ACTIVITY- A Navv activity other than a Navy 
Cajibration or Standards Laboratory authorize;^ 
by the type commanders and NAVAIR to per- 
fprm calibration. 

INTERMEDIATE MAINTENANCE— See 
Maintenance Levels. 

INTERMEDIATE MAINTENANCE ACTIV- 
ITY (IMA) NAVY— Any activity (ship or sta- 
tion) authorized to perform intermediate 
maintenance. The IMA has an Aircraft In- 
termediate Maintenance Department (A1MD) as 
one Department. 

INTERMEDIATE MAINTENANCE ACTIV- 
ITY (IMA) MARINE— That activity within a 
Marine Air Group assigned the mission of pro- 
viding intermediate levels of maintenance to the 
squadrons of the entire group. 

ION — An electricalh charged atom or group of 
atoms. 

t I'EM— This term denotes any level of hardware 
assembly, i.e., svstem segment of a system, sub- 
system equipment, component part, etc. See also 
(or) Centralized Items, Common Item, Critical 
Item, End Item, Interchangeable Items, Pre- 
ferred Item, Regulated Item, Repairable Item, 
Replacement Item, Standard Item, and 
Substitute Items. 
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ITEM OF SUPPLY— An item that is "recur- 
rently used, bought, stocked or distributed" so 
that only one distinctive combination of letters 
or numerals, or both, identifies the same item 
throughout the DOD. 

ITEMS PROCESSED— This term identifies the 
total number of times an action taken code is ap- 
plied toward a work unit code. 

JOB CONTROL NUMBER (JCN)— A 10- or 
11-chaiacter alphanumeric number designed to 
assist in the control of work accomplished by an 
activity. 

JULIAN DATE— The year and a numerical day 
of the year identified by four numeric 
characters. The first character indicates the year 
and the remaining three characters specify the 
day of the year (i.e., 9209 indicates the 209th day 
of 1979 or 28 July 1979). The standard U.S.. 
Government calendar includes both Julian and 
Gregorian dates. 

KIT— See Quick Engine Change, Parts Kits, and 
Parts Kit Codes. 

LEVELS, MAINTENANCE— See Maintenance 
Levels. 

LIFE CYCLES— The total life span of an 
aeronautical system commencing with the con- 
cept formulation phase and extending through 
the operational phase up to retirement from the 
inventory. 

LISTS— See Aeronautical Allowance Lists, Air- 
craft Maintenance Readiness List, and Fleet 
Allowance List. 

LOCAL PURCHASE— The function of acquir- 
ing a decentralized item of supply from sources 
outside the DOD. See also Purchase. 

LOCAL REPAIR CYCLE ASSET (LRCA)— 
Formerly referred to as Rotable Pool assets. An 
LRCA is any repairable item in an activity's OSI 
(Fixed Allowance) for which local repair 
capability exists. An LRCA can be centrally 
stored in what formerly was referred to as a 
Rotable Pool and pool management techniques 
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can be utilized. The difference is that there are 
no constraints on range and depths of LRCAs 
that can be stored in a central LRCA Storage 
Unit since all OSI repairables are carried in "W" 
Purpose Code. Storage of H W" Purpose Code 
repairable is at the discretion of the local Supply 
Officer. 

LOGISTICS— The science of planning and car- 
rying out the movement and maintenance of 
forces. For its most comprehensive sense, those 
aspects of military operations that deal with: (1) 
design and development, acquisition, storage, 
movement, distribution, maintenance, evalua- 
tion, and disposition of material; (2) movement, 
evaluation, and hospital inspection of person- 
nel; (3) acquisition or % construction, 
maintenance, operation, and disposition of 
facilities; and (4) acquisition or furnishing of 
services. 

LOGISTICS SUPPORT— The materials and 
services required to enable the operating forces 
to operate, maintain, and repair the end item 
within the maintenance concept defined for that 
end item. Logistics support encompasses the 
identification, selection, procurement, schedul- 
ing, ^stocking, and distribution of spares, repair 
parts facilities, ground support equipment, 
trainers, technical publications, contractor 
engineering and technical services, and person- 
nel training as necessary to provide the operating 
forces with the capability needed to keep the end 
item in a functioning status. 

LOOK PHASE— The portion of an inspection 
that includes the basic requirements outlines by 
the Periodic Maintenance Information Cards, 
excluding repair of discrepancies that cannot be 
completed within the time alloted on 
maintenance requirements cards. 

MACHINE RECORD— A collection of related 
data elements, in machine— sensible language, 
treated as a unit of information. In Maintenance 
Data Collection, a machine record is ordinarily 
in the form of a punched card or a segment of 
magnetic tape. 

MAINTAINABILITY— The ability to maintain 
an item in, or restore to, a specific operational 



condition by expending resources, including 
man-hours of work and time, at an acceptable 
rate when using prescribed procedures and 
resources. ^ 

MAINTENANCE— The Department" 0 ; 
Defense defines the term as follows: 
"Maintenance is the function of retaining 
material in, or restoring it to, a serviceable con- 
dition. Its phases include servicing, repair, 
modification, modernization, overhaul, rebuild, 
test, reclamation, inspection and condition 
determination, and the initial provisioning of 
support items." The term "maintenance" has a 
very general meaning, ranging from a matter of 
minutes of squadron servicing to a matter of 
months of industrial activity overhaul; the provi- 
sion of maintenance material itself is within the 
meaning. The word "maintenance" should be 
qualified to convey a specific meaning. See 
Maintenance Type-Rework for distinctions in 
the scope of maintenance. 

MAINTENANCE (MATERIAL)— 

a. All actions taken to retain material in a 
serviceable condition or to restore it to service- 
ability. It includes inspection, testing, servicing, 
classification as to serviceability, repair, 
rebuilding, and reclamation. 

b. AH supply and repair actions taken to 
keep a force in condition to carry out its mis- 
sion. 

c. The routine recurring work required to 
keep a facility (plant, building, structure, 
ground facility, utility system, or other real 
property) in such condition that it may be con- 
tinuously utilized at its original or designed 
capacity and efficiency for its intended purpose. 

MAINTENANCE ACTION— Any one of a 
number of types of specific maintenance opera- 
tions necessary to retain an item in or restore it 
to a specified condition. 

MAINTENANCE ACTIVITY— Any organiza- 
tion (activity or unit) of the Naval Establishment 
assigned the mission, task, or functional respon- 
sibility of performing aircraft upkeep or rework. 
Use of the term refers to organizations and 
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personnel occupying aircraft maintenance 
facilities and using aircraft maintenance 
material, but does not include reference to the 
facilities or material themselves. Aircraft 
maintenance activities are classified as to levels 
of maintenance performed. The highest level a 
particular activity is responsible for performing 
is established as that activity's classification. 
This classification does not necessarily rr^an 
that the activity involved is responsible for all 
lower levels of maintenance. Sefe also Aviation 
Activity. 

MAINTENANCE AND MATERIAL 
MANAGEMENT (3-M) SYSTEM— For avia- 
tion, the Maintenance Data System and 
Management Information System portion of the 
Naval Aviation Maintenance Program. 

MAINTENANCE CODE— See Source, 
Maintenance, and Recoverability (SM&R) 
Codes. 

MAINTENANCE CONCEPT— The planned or 
envisioned methods that will be employed to sus- 
tain the aeronautical system equipment at a 
defined level of readiness or in a specified condi- 
tion in support of the operational requirement. 
This includes significant aeronautical system/ 
equipment characteristics, e.g., built-in test, 
compatibility with existing or planned test and 
support equipments, etc., and a generalization 
of logistics support element requirements (man- 
power, equipment, facilities, workload distribu- 
tion throughout the defined maintenance level, 
etc.). The maintenance concept is initially stated 
by the Government for design and support plan- 
ning purposes and provides the basis or point of 
departure for development of the plan to main- 
tain. The maintenance concept may be influ- 
enced or modified by economic technical or 
logistics considerations as the design develop- 
ment of the aeronautical system/equipment pro- 
ceeds. 

MAINTENANCE DEPARTMENT— That part 
of an activity responsible fof the activity's air- 
craft maintenance functions; also considered a 
maintenance activity. In the Shore Establish- 
ment, stations responsible for intermediate 
maintenance will have maintenance depart- 
ments. See Maintenance Division/Branch. 



MAINTENANCE DEPTHS— Refers to the 
complexity or extensiveness of aircraft 
maintenance functions, e.g., the extent of - 
disassembly, the complexity of a test, etc. 
Generally, the higher the level of maintenance, 
the greater the depth of maintenance involved. 

MAINTENANCE DETACHMENT— The part 
of an aircraft maintenance activity that ^s 
geographically separated from but administered 
by the parent activity. 

MAINTENANCE DIVISION/BRANCH— 
That part of an activity responsible for the ac- 
tivity's aircraft maintenance functions; or that 
part of an aircraft maintenance department 
responsible for a specific part of that depart- 
ment's functions, e.g., power plant, airframe, 
etc., or VF, VA, etc. In the Shore Establish- 
ment, stations responsible for only intermediate 
and organizational maintenance will have 
maintenance divisions of operations or air 
departments. See Maintenante Department. 

MAINTENANCE ENGINEERING— That ac- 
tivity of equipment maintenance that develops 
concepts, criteria, and technical requirements 
during the conceptual and acquisition phases to 
be applied and maintained in a current status 
during the operational phase to assure timely, 
adequate, and economic maintenance support of 
weapons and equipments. See Maintenance 
Management. 

MAINTENANCE ENGINEERING ANALY- 
SIS (MEA)— The composite analytical studies, 
decisions, and related documentation conducted 
in connection with the design of an item to deter- 
mine or influence the maintainability and 
reliability characteristics of the item and to 
determine the total support requirements 
resulting from the design. For new items, the 
analysis is conducted concurrently with the 
design process. For existing or off-the-shelf- 
items, the analysis is conducted as required to 
determine the characteristics and resulting sup- 
port requirements. 

MAINTENANCE ENGINEERING MAN- 
AGEMENT— The process of planning, organ- 
izing, staffing, directing, monitoring, and 
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numbered, letter iv pc directive issued mieMialiv 
b\ the maintenance department, division, ot se, 
'ion ro tarnish information and or tequtre <cn\ 
p ; .a'ue 

MAIN I I N \ N( | INMRltMONs 
MAM AI - A manual containing institutions 
for intermediate and organizational level servic- 
ing and mamtenaiKe ot a specific model aircraft 
identities each maintenarKe ta k w' the responsi- 
ble maintenance level Issued tor newer aircraft 
models instead of Handbook ot Maintenance 
Instructions (see above) 

M A IN TIN AM I I I \ I 1 > MamtenaiKe 
tasks divided into the number o! levels required 
!o maximize the common standards that u\n be 
applied to the manv and varied aircraft 
maintenance activities ot the mihtar> establish- 
ment I he\ are the modular increments ot vvhuh 
aM mamienanLe activities are composed Jc S 
PI H I defines three levels ot maintenance- 
i^epot, Intermediate, and Organizational 

a Depot Maintenance- I hat mamtenaiKe 
, o formed on material requiring major overhaul 

»: a complete rebuild ot parts, assemblies, 
^assemblies and end items including the 
•nanutaeturc of parts^ moditications, testing, 
and reclamation as required Depot maintenance 
.erves r ( i support lower categories of 
maintenance b> providing technical assistance 
ana pertorrnmg that maintenance bevond the 

esponsibihtv ot 'W\ . ational and In 
'er mediate main! enana" levels Depot 

r.aintetiaiKe pr>^ e- *»>^k ot Neivueahie 

.p.np'nenr u ,n t r.ou exteiMve favdities to» 
' '^ ,r T ba» available if: lowei lev-; 
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MMM1N-WI t'kOlK F— The master plan 
\' "he awornplishment ot maintenance work on 
s -;lih\1 and <>r supported aircraft. It comprises 
n\ stein ot \ueenmg directives for applica- 
t\ , piepatiny instiuctions, scheduling and 
. 'vvming routine and special maintenance 
» "k, and keepmu ;lu ik\essarv records of work 



' MVIi L Ol AMI V ASSURANCE— 

! ;k actions h\ which n is determined that 
i'ldicnal maintained, overhauled, rebuilt, 
ii odihed, and reclaimed conforms to the 
described technical requirements. See Audit 
■ ', 1 Quahtx Assurance 

MMMLNANCI REQUIREMENTS CARDS 
,MRC ) -Sets ot cards issued by NAVAIR cun- 
\uning scheduled maintenance requirements ap- 
plicable to intermediate and organizational level 
umiues tor the specific aircraft/GSE for which 
*rie> are issued. (See Periodic Maintenance In- 
mation Curds ) 

^' n AN( I RLSOURCES— Personnel, 

.a'cridK, tools and equipment, facilities, 
»ihnkdi data, and dollars provided to carry out 
4 v equipment maintenance mission. 

1 NANCh SC HEDULE— Planning the 

■H.^edure tor carrying out specific jobs or pro- 
c^In in a maintenance activity^ maintenance 
-'ocrum. fixing the time when operations are to 
n^-un <m completed 

s ' J t v i s v v ieUuiin« within 



^ D.'ailid Svhednhng -Planning, to crew 
lop le\ei. the procedure that carries out a 
eram schedule bv a specific crew, shop, ot 

a ilar gioup ttl ^rews or ^hops 

Nta^'/r SciKduhng - The development of 
. t artment division, or section workload plan 
Jic output needed, bv progranis (Aircraft, 
■ equipment, or aircraft support equip- 

• ■ " n-eei requt'e:r»en*s 
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d Program Scheduling -Planning the pro- 
cedure tor carrying out a program of the master 
schedule, fixing the rime when operations or 
jobs are to be begun or completed by crews or 
shops 

e. shop Scheduling- s^ncdui ng within a 
shop 

MAIN I I NANCL SQUADRON— That actiMtv 
or unit within a Marine Air Group assigned the 
mission of providing intermediate levels of 
maintenance to the squadrons of the entire 
Group 

MAIN rENANCL STATUS— The classification 
or condition of equipment w ndergoing preven- 
tive restorative action 

MAINTENANCE TASK— Those incremental- 
maintenance elements performed bv 
maintenance personnel in ompleting a 
maintenance action. 

MAINTENANCE TYPES- I here are two basic 
types of aircraft maintenance performed within 
the Naval Establishment without distinction as 
to levels ot maintenance— Rework and Upkeep, 
Rework is pertormed only in the Shore 
Establishment. It may be performed on any pro- 
gram aircraft (''operating" ' or 
"nonoperatmg"), aircraft equipment, or air- 
craft support equipment. It is performed only b> 
industrial type activities assigned the mission, 
task, or functional responsibility of providing 
maintenance program support. Rework is per- 
formed with both military and civilian personnel 
and is managed by NALC. Upkeep is performed 
only on "operating" aircraft, aircraft equip- 
ment, or aircraft support equipment. It is per- 
formed by military type activities that are 
assigned aircraft or equipment or as? ol ied the 
mission, task or functional responsibility or pro- 
viding direct support to such activities Upkeep 
is normally performed with military personnel 
and is managed b\ maior operating command" 

a Rework — The restoiative or additive 
work peforrned on an aircraft, aircraft equip- 
ment, and aircraft support equipment by v " ' al 
Air Rework Facilities, contractors' plants, and 
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such other Industrial Establishments designated 
bv type commanders. A Rework process extend" 
trom the time some of the work is started until 
all of the work has been completed, including 
temporary interruptions in direc, labor, it also 
includes Rework evaluation and test and r erec- 
tion of discrepancies determined f^ccby 
Rework is divided into two categories, standard 
and special. 

I. Standard Depot Level Maintenance 
(SDLM)-A comprehensive depot level inspec- 
tion of selected aircraft structures and materials, 
correction of critical defects, incorporation of 
technical directives and limited removal over- 
haul of SRC items. 

2 Special Rework — The work done to 
aircraft, aircraft equipment and aircraft support 
equipment to improve or change their capability 
to perform specific missions or functions bv 
replacement, removal, addition, alteration, or 
repair of parts on equipment of the aircraft 
Special Aircraft Rework includes the following 
types of rework 

(a) Modernization- Special Rework 
performed on new or newly overhauled aircraft 
withdrawn from storage. It includes incorpora- 
tion of applicable changes and bulletins, installa- 
tion of acceptable accessories, and High' testing 

(b) Modification Special Rework <u 
umiphshed on new production aircraft arid air 
craft in the controlling custody of the Operating 
Commands It includes only the incorporation 
of changes and bulletins and the correction ot 
discrepancies as required m the directive 
authorizing the work to be performed In effect, 
the only basic difference between Modernization 
and Modification is that the former applies to 
aircraft withdrawn from storage while the la'ter 
does not 

(J Conversion - kcw««rkwhk> ( 
the Pasu characteristic ot the aircraft to s»uh ai< 
extent as to effect a change in anv part or f h 
model designation te is . I 4B, 1 4\) 

(d) Pi I'M Rework R v, , > 
^iew*c« f i ms h\ vernilK*!/ a/'v" 1 - v ir 
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both the preoperational and operational pro 
gram to establish overhaul repair capability tor 
selected components of tte aeronautical system, 
ground support equipment, training equipment 
and trainers 

(e) Analytical Rework -Complete 
disassembly . inspection, engineering evaluation, 
repair, assembly . and le-s; of commercial 
derivative Navy aircraft, for defining the depot 
lev el maintenance uqmrementt 

(f) Insemce Repair— Repair bv 
NAVAIR Fleet Support (FS) activities ot air 
craft damaged beyond 'he repair capability ot 
controlling custodian maintenance activities 
Controlling custody remains unchanged between 
or during the changes in physical custody 
Insemce repairs are Special Rework, and the 
aircraft will undergo the entire rework process ot 
the NAVAIR IS activitv concerned unless 
specific exception- are r cque* f eJ h v f he von:-o- 
hng custodian 

tg) interservice Rework - I he tewwk 
ol aircraft belonging to one service utilizing the 
rework resources of another (e g , Aimv rework 
M Navy owned H-l hehu pters* 

(h) Repair- Special ReworK ^ 
^omphshed to correct material damage and :«» 
restore the aircraft to the equivalent material 
condition it had before the damage was sus- 
tained. Aircraft mav be in the controllnv 
custciv ot either an Operating C ommand n» 
NAVAIR FS while undergoing repair 

b I pkeep- I ne preventauve, resu-ia: 
or additive work performed on aircraft. aiuM! T 
equipment, and aircraft support equipment bv 
operating units and bv aircraft support equip 
ment activities The term applies to anv method 
of processing aircraft required to ensure 'he 
completion of standard operating period* ^' 
service tours, including, but not limited 
serving, periodic inspections turunonai aiv 
bench test, replacement, preservation, nuv' ..a 
non, and repair \n l' pkeep process vtend- 
from the time some ot the work i^ sta *d unn. 
all the work .ompleted, including tenpora-v 
,nu*rruptioio ? Ji'Cw 'i^*^, '* "v., t- 
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MANAGEMENT— A geneial term to denote 
central executive direction and control of a work 
effort by an individual or organization entity 
that is specifically assigned to accomplish the 
fuaction and is provided appropriate iesources. 

MANAGEMENT AUDIT—A period assess- 
ment of a command's managerial planning, 
organizing actuating, and controlling compared 
to what might be the norm of successful opera- 
tion. Management auditors do not Uppraise in- 
dividual performance. See also Audit. 

MANAGEMENT INFORMATION SYS- 
TEM— Techniques , either manual or 
automated, that make information available to 
all echelons of management upon which to base 
management decisions. 

MAN-HOURS— The total number of ac- 
cumulated direct labor hours (in hours and 
tenths) expended in performing a maintenance 
action. The various man-hour categories are: 

a. Assigned Man-hours — Hours assigned to 
a wojk center; equals the number of personnel 
assigned times the number of working days in a 
specified period times eight hours per day. 

b. Available Man-hours— Hours actually 
assigned to a work center during a reporting 
period; equals original assigned man-hours plus 
newly and temporarily assigned man-hours less 
transferred and temporarily transferred man- 
hours, plus overtime man-hours. 

c. Newly Assigned Man-hours— Hours 
gained by permanent assignment of personnel to 
a work center during a reporting period. 

d. Original Assigned Man-hours — Hours 
projected (at the beginning of a reporting 
period) for availability during the reporting 
period; normally based on a 5-day, 40-hour 
week. 

e Temporarily' Assigned Man hours 
Hours gained by temporary assignment ot per 
sonnel to a work center for a period in excess ut 
three-tenths ot an hour reporting period 



t. Temporarily Transferred Man-hours 
Hours lost due to temporary transfer ol perso i 
nel from a work center for a period m excess ot 
three-tenths of an hour during a reporting 
period. 

g. Transferred Man-hours— Hours lost b> 
permanent transfer of assigned personnel trom a 
work center during a reporting period. 

MANUALS— See Handbook, Illustrated Fans 
Breakdown, Maintenance Instructions Manual. 
Naval Air Training and Operating Procedures 
Standardization (NATOPS) Manual, Periodic 
Maintenance Requirements Manual. 

MANUFACTURER— An individual, company, 
firm, corporation, or Go\ernmem activity 
engaged in the fabrication of timshed or 
semifinished products. 

MANUFACTURER'S IDENTINC MION— 
The actual manufacturer's name, registered 
trademark, or code identification. 

MANUFACTURER'S PART NUMBER— See 
Reference Number, 

J 

MASTER REPAIRABLE ITEM LIST 
(MRIL)— A listing in National Identifications 
Item Number (NUN) sequence of all repairable 
assemblies, including local repairable 
Assemblies, indicating the Designated Overhaul 
Point (DOP) (Navy or commercial) and pro- 
viding shipping instructions for these assemblies 
when they become defective. This list w pub- 
lished as NAVSUP PUB 4107 

MASTER ROSTER DEC K — ( onsists of those 
punched cards that remain in the possession ut 
data services and from vvhi.h the ma>ter roMe: 
listing is prepared. 

MASTER ROSTER I ISTINCi- \ complete 
listing, by organization and work Lcutet. ot alt 
personnel assigned lor the repor mg period bv 
name, grade, code, pa\ rate, social seciMtv 
number NFC 'MOS (NOBC may he used to. o- 
ticers), labor code and assigned hour* 

MASU R S( HUM 1 IV- See M x '.•« ■ n • 
Schedule 
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MATCHED SET— A grouji of two or more 
separate components that function together in a 
single \ system and are normally removed, 
repaired, checked, adjusted, calibrated, and inn 
stalled; together. Replacement of a single compo- 
nent of a matched system normally require^ 
check/ adjustment*, and/or calibration of the 
matched set. * 

MATERIAL— All itcjtfs necessary for the equip r 
menu maintenance, and support of military ac- 
tivities without distinction sis te their application 
for administrative- or- combat purposes^ exr 
eluding ships or nival aircraft. See also Equip- 
ment, .Division of. - 

47 • - * - ■ " 

MATERIAL COGNIZANCE— Denotes 
\ responsibility for exeicising supp# management - 
over items or categories of material. See also 
Cognizance Symbols and Cognizant NAVAIR 

Representatives. * 

♦ * 

a. 2R "Cogiizance Material— Aeronautical 
, items in material control codes D, E, H, and X 
over which- the Ayiatiofr Supply Office (ASp) x 
•exercises^omplete supply management. 

\ 

~b. 8R Cognizance Material (formerly 2V)— 
Aeronautical material. over/Which NAVAIR ex- 
ercises supply management, but for which. 
NAVAIR has. delegated certain inventory con- * 
j trol.responsibilitie^to ASO.. 

MATERIAL CONDITION CODE— A single 
alphabetic character that identifies that condi- 
tion of. material. It provides the means of 
.segmenting and identifying on the' inventory 
control record the physical state of the material 
* ,of actions tfnderway>io change the status of the 
material. (NAVSUP PUB 437.) 



ASM 



3 & 2) 



MATERIAL CONTROL- 
trol. , 7 



-See Inventory Con- 



st 

MATERIAL CbjMTROL CODE— ^ single 
alphabetical* character used within the Naval 
Supply Systqn to identify repairable items that 
require special management. Characters utilized 
are D t £ t X3, H, Q, or 3c. (NAVSUP 4000.) 



— " — * 

MATERIAL- CONTROL REGISTEfi— A % 
register established to record all requisitions fop 
material that aje> passed to th^§SC (i.e., for 
. which the SSC will prepare the requirefl requisi- 
tions). „ 

, MATERIAL REPORTING— The * procedure 
wfareby all supply-action docupients in support 
of maintenance are keypunched and mailed To 
the central data tfanlj. in N^cfianicsburg, Penn- 
sylvania, wftere the information is « ac- 
cumulated, summarized, ar(d< reported tp top %-% 
management. } * 

MATERIAL REQUIREMENTS^— Tiiose .quan- 
tities . qf items of equipment, and supplies* 
necessary to equip, provide- a material pipelinfe, . 
and sustain a service, formation organization, or 
unit in the fulfillment^ or Us purpose or tasks 4 
during a specified period.XJCg PUJB-L) % 4 V 

METALLIZING— A process of-coating a base 
metal with a layer of another metal. * ^ 

.METER READING— Meter readings, as used * 
in .this ifianual, apply to 'only those items Jhaf 
have a clock/meter installed. Readings will 6e in " 
■ time, cycles, starts, etc., to the nearest whQle 4 
number . f v Recording of meter readings will be. 
prefixed with a letter -M. * 

METROLOGY— The science oF measurement 
of determination, of conformance to technical 
requirements, including the development of 
standards and systebs for absolute and relative 
measurements. See.^lso Calibration, Metrology 
Automated System ^for Uniform ' Recall and - 
Reporting, Metrology^ Requirements Xisting. 

METROLOGY AUTOMATED SYSTEM FOR 
UNIFORM RECALi AND* REPORTING 
, (MEASURE)— A Metrdlogy Automated System . 
■for Uniform Recall and^Reportingjof tesf equip- 
ment by' meatis of automatic data processing 
techniques. This system^ maintains records of 
calibration and automatically recalls items when 
due for recalibratidn. \ 

- ' ■ \ 

METROLOGY REQyiREMENTS USTINf} 
(METRL)— A NAVAIR publication (NAVAIR^ 
17-35MTL 1) that provides test-.- equipment"" 
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information regarding ^part. number, 
nomenclature, manufacturer's code, calibration 
procedures, and calibration intervals* 

MICROFORM— A generic term, for any form, 
whether Him, or. other medium, . containing > 
miniaturized or otherwise compressed optical-" 
images whicji cannot .be read without* special 
display devices. ^ , \ 

MIL-r-One*one-thousandths of an inch (0,001 *). 
Used to express paint coating thickness, surface 
preparation and corrosion damage. 

MILITARY STANDARD REQUISITIONING 
AND ISSCJE;.PROCBDURE (MILSTRIP)— A 
uniform procedure Established by QOD ffer its 
.own usp* to -governWequisition jmd Issue of 
material \wkhin standard priorities. (JCS 

hjB-i.)^ » . 



NATIONAL STOCK NUMBER (NSN)-It is^J 
tKe 13-digit stock riumber consisting of the fourT"^ 
digit Federal Supply Classification (FSC) cpd.e/ 
^nd the nine-digit Rational Item Identificatfon 
*. Number (NIIN). Component* segments of the 
,NSN 5330-OM23-4567 are identified as follows: 

a. Federdl Supply Classification (FSC) 
5330- • , ' 

b. National Codification Bureau (NCB)* * 
code 00' • , 

i c. National Item Identification Number 
-iNIIN)-0(M23-4567 \ . ■ * 



tylLlTARY . STANDARD TRANSACT JQN 
REPORTING AND ACCOUNTING PRO- 
CEDURES tMILSTRAP)— The Military Standi 
ard Traqsactioir Reporting and Accounting 
* Procedure enlarges upon MILSTRIP by extend- 
' ing uniform communicating procedures, codes, 
forms, and formats for the transmission of tyems 
and financial - inventory *idataF between the 
management, stock" control, apd storage 
elements of military service/Defense Supply 
Agency ^distribution Systems* '(NAVSUP 
f>UB437.) " • ' 

.MINOk DEFECTS— See Defects. 



r 



MISSION—; 

4 



/ 



a. The objective; the task, together with 'the 
purpose, which clearly indicates the action to,b£ 

taken and the reason therefore. 

* 

b: hrcommtm usage, especially when ap- 
plied to* lower military units, a duty assigned tq 
an individual; a, task. , 

I . * * • \ 

c. The dispatching of one or more aircraft 
to accomplish ope particular task. (JCS pUB-1;) 

MISSION, CAPABLE (MC)— See Readiness 
Reporting" Terms and Definitions. 



d. National Stock Number 
5330-00^123-4567 ■ 



(NSN) 



NAVAL AIR^ MAINTENANCE TRAINER 
(NA-MTRA)— A transportable instrucKonal 
equipment unitjdesigned to provide training sup- 
port for ar weapon system, a specific equipment 
a group of related equipments, or /specialized 
techniques. (OPNAVINST 1540.2, series,) 

* * 

NAVAL AIR MAINTENANCE TRAINING. 
DETACHMENT (NAMTRADET)— A group 
oh instructors equipped with Naval ^ir 
Maintenance Trainer(s), training aids, lesson 
guides, and^trainingjiterature. (OPNAVINST 
1540.2 series.) * ^ 

NAVAL AIR MAINTENANCE TRAINING 
GROUP ^{NAMTRAGRU)— A commissioned 
*ctivi$ under the Military Command of the 
Chief of Naval Air Technical Training, *nd 
unArthe management control the ^Com- 
mander, Naval Air Systems CommStaa, respon- 
sible for providing by*nieans of Naval Air% 
• Maintenance 4 Training-Detachments, technicaf 
training for officers and enlisted personnel in the 
operation, maintenance, , and repair of air 
weapons systems apd associated equipment and _ 
for conducting such other training as the CNO 
may direct. (OPNAVINS1JJ540.2 series.), ' 

NAVAL ESTABLISHMENT— "Comprises the 
Navy Dfepartment, Shore Establishment, ana the 
^Operating Forces (both civilian and military 
/components), synonymous with <he' term 
"Department of the-Navy." 
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NAVY 'DEPARTMENT— One of the three- 
principal parts of the Nayal Establishment con- 
sisting of Offices, _ Systems Commands, etc., 
* located, in Washington, D.C., which maintain 
poltey control, .command, administrative* and 
iog(stw>direction of the Navy. Department of the 
Navy on the other hand, is synonymous with the 
term:* "Naval Establishment.*/ „ 

NAVY DIRECTIVES SYSTEMS— Consists of 
instructions *and Notices employing the subject 
classification numbering* systcn\ for identifica- 
tion And filingpurpose. (Ref: SECNAV Instruc- 
tion"' 5215.1 series:) The ^system is- used 
^firoughput tha Navy for, issuing .directives on \ 
i. — i lization, and administrative / 



polic 
methods 



ods or prb< 



anization, 
cedures. 



NAVY SUPPORT DATE (NSD) — The date on 
which the, Navy assumes full support respon- 
sibility t f or a weapon system. Under dertain con- 
ditions this fiiJI Support responsibility may 
cxclttde*peculi£r equipments and/or assemblies 
(as directed* by NAVAIR) frofaiHhe Navy sup- 
port4responsibility for a fixed period of time. 
.During this period, t$Tese peculiar equipments * 
and/or assemblies remain under cohtracto^ sup- ' 
,port. • / - . \ . 



n 



NAVY TYPE NUMBER— A specific number 
constructed for a' particular item froi#a general 
Navy specification ( . / * rz?\ \ ^ * 

NITRATES-^-Conjpounds containing nitrpgen. « 
Salt' or ester ofjiitric acid^often present ii\inr 
dustrial pollutants. . • » \ 

NOBLE METALS— Metals suth as gold, silver 
and platinum which do not readily cdrrode. Also , 
(JOnsidertof to bc t the less active of two dissimilar 
metals in .the Galvanic Series. * - . 

NONDESTRUCTIVE INSPECTION (NDI)— * 
Those ^methods t Wat may be applied to- a struc- 
ture of exponent to determine 'its integrity; 
composition; physical, ■ electrical, or thermal 
properties; or dinc^nsions without caifting a 



The human eye, with such aids as microscopes 
and borescopes, an easHy believed instrument. / 
Most inspections, whether destructive or * 
nondestructive, end with a visual assessment of 
( the results. % I ^ _ 

b* Penetrant- Nondestructive Inspection — 
Methods *that Jref used for ttfe d.etectton of 
Surface cratfk^or discontinuities, whereby the in- 
t spection surfaces are sprayed with or immersed 
in liquid. ThV excess liquid is removed, and the 

* defect * is indicated visually-*- by 4 color or 
fluorescence. * * - 

c v Eddy Current Nondestructiye Inspec- • 
tion— Methods that use induced eddy current in 

* detecting flaws in metal parts, such as cractfs, in- 
clusions,^ Voids,^seams/Taps, etc. This method . f 
can also be usedaor sorting accQrdfrig^to alloy \j' 
temper, conductivity, and other metallurgical 
factors, by variations in electrical characteristics < 

-and/or energy losses.** , 
. \ : ' t 

v d. Magnetic Particle Nondestructive InSpec- - * 
tibn— Methods that use magnetic fields for.the 
purpose of detecting fine discontinuities at or 
'near* the surface of the part. This method is 
limited. to ferromagnetic materials. 



^ e. Ultrasonic Nondestructive Inspection- 
Methods .that use ultrasonic energy to inspect 
parts^of structures for defects, thicknpss varia- 
tions, corrosion, fluid leaks, etc; the absorption 
of ultrasonic energy by thfe object \s observed to 
•determine discontinuities or' measuring 
"thickness. This* method # can be applied 'to 
metallic or nonmetallic materials. 



* f. Radiographic i Nondestructive Inspec- 
tions-Methods J.hat use X*ay or similar radia- 
tion for the" purpose of penetrating or being 
scattered by substanpes to r 4 eveal flafrs or defects 
in "the part or' structure l^ing examined, r \ 

3 



change 'in* iny of these characteristics? The NDl/' NONQPERATING AIRCRAFT— Aiy aircraft 
methods in existence at this time are: " ' * p(ft currently filling- an authorized efflowance in 



a. Visual or Optfcal Irisj^pction is the oldest, ' 
* cheapest and simplest of nondestructive tests. 

< - ( 



^an organizational unit for the* purpose of flight 
operations. See Operating and Operational 
Pool. / ' 
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NORMAL REPAIR— Repairs found necessary 
during calibration^ an operatile equipment to 
bring it within its'specified tolerances, -including 
the replacement of parts that have changed value 

• sufficiently to prevent calibration but do not 
otherwise render the equipment inoperative. 
This repair work is nonfially performed inciden- r > 

♦ tal ,to the calibration oP precision measuring 
, equipmeaHtf'calibiatiqi} standards. ^ 

NOTICES— Directives of a one-time nature or 
those applicafile for a brief period of time. Each * 
notice contains provisions *f or fys own cancella-, 
don. Notices employ a subject "classification 
numbering system and are part of the Navy 
Directive ^System- 

NUMERICAL" INDEX^-Part^ of the Naval 
Aeronautical Publications Index, NAVSUP 
2002, Section 8, Parts*C and D, listio&NAVAIR ^ 
di/tributed publications^ by numerical arrange- 
ment of publication. numbers. Also, in anil-, 
lustrated Parts Breakdown, the numerical listing ■ 
by part number; normally the last section of the 
IPB. See Provisipning and Publication Index. 

'BSOIETE (EQUIPMENT)— See Equipment 
:ias$ifidation. 7 ^ _ ^ 

, > (TN ^ ^ - 
OFF-EQUIPMENT WORK— For the purpose 
of Maintenance Data Reporting, includes all 
maintenance acti6ns performed on removed 
repairable component (usually at the, in- 
termediate maintenance activity). 

ON-EOUIPMENT WORK— For the purpose of> 
Maintenances Data Reporting, includes those ' 
maintenance actions accomplished on complete 
end items (i.e., aircraft, drones, aircraft ground; 
support equipment units, Amoved, engines, 
etc/). . ^ 

ON-SITE CALIBRATION— Calibration service 
perfQrmed at the customers activity by calibra- 
tion personnel for .test items in the follpwing 
categories: / * , j . ^ • 

a. Nonportable— Items of precision m^asur-/ 
irig/ -equipment that cannpt l>e # feasibly[ 
transported tp«a calibration- installation; 



b. Sensitive— Test PME having inherently 
sensitive measurement parameters that become 
uncalibrated due to handling and shipping. 

OPTeRABLEt EQUIPMENT— An equipment— 
which, fronrits most recent performance history 
and a current cursory electrical and physical ex- 
amination, displays an indication of satisfactory 
performance for all of its functions. 

OPERATING BUDGET— The annual budget 
and financial authority of an activity or'com^ 
maifd containing the resources to perform its 
'mission. Type commajiders* subdivide expense 
limitation into various operating budgets. Some 
operating budgets are retained by the tyne^m-* 
mander (e.g., those operating budgets used to 
fund ships* OPTAR4) and others are issued 
directly to lower levtfls of command (e.g., shore 
, -activities). * m , ' 

* • - ' * + I* v ' 

OPERATING COMMAND— A -Controlling 
Custodian of Navy aircraft, except NAVAIR 
ES. Also^ called Air Command .or Major 
XOperating^Command. (See "ContrpHing Custo- 
dian" in^Part II or OPNAVINST>5442.2 series 
for specific designations of Operating Com- 
mands.) See Controlling Custodian. 

OPERATING FOR€;ESVThose forces whose 
primary missions, are to participate in cbmbat 
and <heWntegral v supporting elements thereof. 
(JCSPUB-1.)' 

. 1 ; ■ 5 

• OPERATING .TARGET (Oi^TAR)— Operating i 
budget holders will establish ORTARs ^s te- 
quir^ed Kfseparatelyidentify co?ts and to permit 
command, and management to 'follow the same 
channels. OPTARs will not be issued from other 
operating targets, but will be issued direct* from 
an operating budget holder down .through one or 
more levels in "the command structured 
Operating "targets A ar6 noj designated with a 
, distinguishing identification number. The com- 
bination of the Service Designator ("R" for 
Pacific Fleet .units and "V"-for Atlantic Fleet 
unftsj, unit.identif^ationy&ode pf the operating 
target holder, and the fund code applicable to 
the operating budget provides the complete ac- 
counting classification. 
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OPERATING UNIT— Squadrons and units 
with * an operating allowance listed in the 
"Allowances and .Location of Navy aircraft" 
(Blue Book). Squadrons and units may be fur- 
ther subdivided into detachments. To be 
"operating/ 9 a unit must have a mission that re- 
quires flight operations (other than ferry flight 
, test) by Navy aircraft (OPNAVINST 5442.2- 
series). ■ fc . 

ORGANIC COATING— A coating composed 
of ipatter derived from hydrocarbons. Paints, 
lacquers, plastic, grease, preservatives, etc. 

ORGANIZATIONAL EQUIPMENT— Refer- 
ring to method of use, signifies that equipment, 
* other than individual equipment, use in fur- 
therance of the common mission of an organiza- 
tion or unit. 



ORGANIZATIONAL 
Maintenance Levels. 



MAINTENANCE— See 



\ OVERHAUL— The process of disassembly suf- 
ficient to inspect all tiiQ operating Components 
and the basic end article, followed by repair;, 
replacement, or servicing as necessary, followed 
J>y reassembly N and bench check/flight test. 

% > Upon* completion or the. overhaul process, the 
componenr/end article will be capable of per- 
forming its intended service life/service tour. See 
Maintenance Types. 

OVERTIME— Hours expended during a 
specified period in excess of a standard baseji on 
a 40-hour week (8 hours per day, 5 days pfer 
week). / 

OXfDATION— Process of electron loss and 
chemical alteration associated with the corrosion 
of the anode, 

PACKAGING— An all-inclusive term covering, 
cleaning, preserving, packaging, packing, and 
marking required to protect items during every 
x phase of shipment, handling, and storage (NAV- 
SUPINST 4030.28 Series). 

PARTS KIT— Supporting items and material 
for the maintenance, repair and rework 'of 
selected y aeronautical repairable-tyife end items 



will be procured, stocked, requisitioned, ac- 
counted for, and used on a kit basis^asnoae line 
item. Items included in Parts Kits will be coded 
in accordance with the^definitions' outlined in 
NAVAIRINST 4423.2 series. Parts Kits should 
not be confused with kits issued to perform a 
one-time modification of an item or with In* 
terim Fleet Maintenance Support Kits. (See 
NAVAIRINST 4423.2 series for further, 
clarification.) * 

PARTS KIT CODES— Codes assigned to parts 
kits, and items therein, for the maintenance, 
repair, and rework of selected repairable-type 
ttfd items. (See NAVAIRINST 4423.3 series for 
further explanation and codes.) See Provision- 
ing and Source, Maintenance,, and Recover^ 
ability (SM&R) Codes. ( 

PASSIVATION— A process whereby a metal* 
become inert or neutral to the corrosive jenviron- 
ment. 

PECULIAR GROUND SUPPORT EQUIP- 
MENT— See Ground Support Equipment. 

PERIODIC' MAINTENANCE INFORMA- 
TION CARDS (PMIQ— The PMS publication 
that contains the component removal/replace- 
ment schedule and scheduled removafcompo- 
nent car£ requirements covering organizational 
and in^rftiediate level maintenance. It also con- 
tains a maintenance reference table specifying 
those'directives which have been incorporated in 
the PMS publications since the last routine 
change or revision. 

PERMANENT UNIT CODE (PUC)— A six t 
character number permanently assigned to each 
reporting custodian of 'aircraft. The master list 
of Permanent Unit Codes ismaintained by CI JO 
(OP-5M). >UCs may be obtained^rom CNO by 
the cognizant controlling custodian for assign- 
ee tit to newly formed units by correspondence, 
message, or AUTOVON telephone call. (See 
OPNAVINST 5442.2 series for fyrther clarifica- 
tion.) r ' 

PITTING CORRQSION— Formation of small 
cavities on a metallic surface caused by chemical 
or physical nonhomogeheities. 
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PE RSON NEL-*-Those individuals required in 
either a military or civilian capacity to ac^ 
complish the assigned* mission. See Maintenance 
Personnel, 



PERSONNEL QUALIFICATION STAND 
ARDS (PQS)— PQS is a document which 
describes the knowledge and skills a trainee must, 
have to correctly perform his duties. The policy 
.aijd procedures for PQS are outlined in OP- 
NAVlNST 3500-34 series. * 



PETROLEUM, OIL AND LUBRICANT 
(POL)— A broad term that includes all 
petroleum and associated products used by the 
Armed Forces. (JCS PUB-1 .). 

PHYSICAL CUSTODY— See Custody. 



■1. 



PRESERVATION— Work done on an* aircraft 
in accordance with NAVAIR specifications for 
program aircraft. The work^dgRend on the ex- 
pected period of idleness. See Maintenance 
ypes. 



PLANNING MAINTENANCE- 
Maintenance Planning. - * 



•See 



PLANT PROPERTY— Capital assets used in 
the production of goods and services, but ex- 
cluding material consumed in producing them 
(DODDIR 5000.6). ' 

POLYETHYLENE- A thermal plastic . 
characterized by high strength, electrical 
resistance, and nontoxicity. 

* * • 

POT LIFE— An amount of time during which a 
mixed compound will perform as designed. 

PRECISION MEASURING EQUIPMENT 
(PME)— All devices used to measure, gage, test, 
inspect, diagnose or otherwise examine material 
supplies, and .equipment to determine * com- 
pliance with requirements established in N 
technical documents (e.g., RDT&E documents, 
specifications, engineering drawing, technical 
orders, technical manuals, maintenance instruc- 
tions, and serviceability standards). 

r 

PREEXPENDED BIN— One thatcontains only 
low cost, high usage items previously charged to 
final expenditure. It will be replenished, from 
stocks in.the retail outlet, that supports the shop 

Mn which the preexpended bin is located (NAV- 

>SUP Manual, Paragraph 25612). 



PREVENTIVE MAINTENANCE— The care 
and .servicing netded to maintain equipment and * 
facilities in satisfactory operating condition by 
providing for systematic Inspection,* detection, 
and correction of incipient failures either before 
* they occur or before they develop into major 
defects. 

P#IME MOVER— A vehicle, including heavy 
cohstruction equipment, possessing \ military 
characteristics, designed primarily £or towing 
heavy, wheeled weapons, and frequently pro* 
yiding facilities fonthe weapons's crew arid am- J 
* munition (J£S EUB*1). 

' . • • \ M ' * , ' 

PRItyE * COAT— The first ctfat o£ a paint / 
system. Applied* to improve the adherence of * 
successive coats, Oftea contains a corrcsion in- • 
hibitor. * 

V 

PR<pCES§7»A generic term used to describe the 
series of actions or uses* an aircraft is subjected' 
to as, it progresses" through jits Service Life. §\x 
^brpad, categories, are included in the term; 
Operating, SDLM, Special Rework, Storage,- 4 
Retirement and Strike, 1 and Miscellaneous, 
Sudivisions are included under each category to 
describe specifically the action of use involved. , 
(See Aircraft Status \:ode in OPNAVINST , 
54442.^ series,) ^ ■ . v 

PROCUREMENT— The process of obtaining \ 
personnel, service's, supplies, and equipriient. "* 

PRODjUCTION— The conversion of raw v 
material into products and/or components 
thereof through a series of manufacturing proc- 
essed. It include functions 1 of production^ 
engineering, controlling quality assurance, and ' 
the determination of resources requirements \ 
(JCSPUB^l). ^ • \ 

PRODUCTION CONTROL— The fiinctionaf * 
organization within the AIMD/IMA responsible, 
for the overall workload control. 
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PRODUCTION DIVISION— Any division in 
intermediate maintenance that is responsible for 
specific production workload, e.g., avionics 
pfrwer plants, etc. / * 

PROGRAM MANAGEMENT— A general term, 
describing th^overall manafcment of a program 
that involves the coordination of aH aspects of 
several specifically related projects/programs 
(i.e., aircraft engine prograins) and<that requires 
a central#ource of coordinated management in- 
formation. A management charter will be pro- 
vided for program management, which- will be 
used on an exceptional basis. 

PROPERTY^ 

a. Anything that 'may be owned. 

b. As use;d in the Military Establishment, 4 
•this term is usually confined to tangible 

property, including real estate and material. 
* • * 

c. Fo^special purposes and as. used in cer- 
tain-statutes, this term may exclude sflch items as v 
the public domain, certain lands, certain 
categories of naval vessel, and records of the 
Federal Government. (JCS PUB-1.) 

PROVISIONING— The principal objectives of 
* provisioning are to (1) accomplish the technical 
planning to establish the item support plan piece 
by piec£ and assembly by assembly, (2) establish 
the minimum levels/echelpns responsible for 
rep^u:,* (3) fix the 'kind and type of support 
equipment, requirements of handbooks, 
% manuals, and'othei mafntenance publications, . 
(4) determine .the baSfc factoi/ and field trainirig - 
requirements; and (5) provide for the establish- 
ment 4 of Inventory/management records. See In- 
itial provisioning. 

PUBLICATION INDEX (ftayal Aeronautic ^ 
. Publications Index)— A listing., of NAVAIR 
manual and letter publications in six parts: 

a. NAVSUP 2002 Section 8, parts C and 
D— Numerical Sequence List. , 

' b. NAVAIR 
pliability List. 



c. NAVAIR 00-500B— Aircraft Application 



List. 

d. NAVAIR 
tion List. 



00-500C— Directives Applfca- 



e. NAVAIR 00-500M- 
v Cross Reference. 



-Microfilm Cartridges 



O9-5OOA— Equipment Ap- 



f. NAVAIR 0Q-700-Airborne3reapons/ 
Stores, Conventional/Nuclear, Ctfecklist/Stores 
Reliability Cards/Manual. 

PURCHASE— To procure property or services 
for a price^ includes obtaining by barter. (JCS 
PUB-1.) See also Collaborative, Joint, Local, 
ajid Single Department Purchase. 

QUALITY ASSURANCE (QA)-A' planned 
and systematic pattern of all actions necessary to 
provide adequate confidence^that the item or 
product conform^ to -established technical re- 
quirements. See also Maintenance r Quality 
k Assurance and Audit. 

QUALITY CONTROL] (QQ— A management 
function whereby contjpl of Jhe quality.of raw 
or produced material is exercised for the purpose 
0f preventing' production of- defective material. 

/ 

Q,UrCK ENGINE CHANGE (QEC)— ; 

a. Quick Engine Changei Assembly 
f (QECA)— A quick engine change Kit completely 

assembled oa a quick engine change stand with 
the ^ngine arid all accessories, less thf propeller 
for reciprocating engines. ^ 

b. Quick^rfgine Change Kit (QECK)— A kit 
containing nail ftemi required for a QjECA less 
Goyernment furnished equipment (GFE), 
engine, and* propeller. Contractor furnished ac- 
cessories may be deleted subject to approvaPby 
NAVAIR whej\ storage limitations bulk, or their 
general riature warrant such deletion. The kit, as 
.delivered, will be assembled, asjar as practical, 
compatible with packaging limitations. - 

■T 

« . c. Quick Engine Change Stahd (QECS)— A 
structural frame, eqrripped with castors v and 
flpor locks, on which 'a QEpV may be mounted. 
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DY FOR ISSUE (RFI). MATERIAL— 
[atcrial which does not require rework of any; 
type, replacement for overage^parts, or other 
than routine pr.e-installation and •post- 
installation condition verification prior toppfcra- 
tional use. RFI items are not necessarily new or 
like new but are functionally reliable and nfeet 
applicable performance specifications. Packag- 
ing and preservation do not enter into the proc- 
ess of producing an FtFI item, but are required* 
in order to maintain the item identity aritt condi- 
tion and to prevent damage "during subsequent 
shipping, handling and storage. N 

REDUCTION— A process of collecting or gain- 
ing electrons in a corrosion celL Associated with 



the cathode. 

RECOVERABI LIT Y CODES— See 
Maintenance, *and Recoverability 
Codes. t 



Source, 
(SM&R) 



RELIABILITY— The probability that an 'item 
WilLperfokm its intended function for a specified ^ 
interval under stated conditions. 

REPAIR*— Necessary preparation,*- fault correc- 
tion, disassembly, inspection, replacement of 
parts, adjustment, reassembly, calibration, 4 
and/or tests accomplished in restoring items to 
serviceable status. See Maintenance Types. 

REPAIRABLE ITEM— An item of durable * 
nature which, when unserviceable, normally can 
be economically restored to a serviceable condi 
tion through regular repair procedures: (NAV 
■SOP-1500.) 

REPAIR CYCL*E DAIA— Describes an 
uninterrupted record of a repairable item> from 
the time of removal^until repair is completed or a 
R/S determination is made. ^ 

REPAIR PART— Material capable of separate" 
^supply^and replacement tha^is required^ for the' 
maintenance, overhaul, or Repair of an end arti- 
cle, (e.g.; airijame, acccssprifs, instruments, 
engine, propeller,; electrical, electronics, 
photographic, armament, training £quipment),y 
including repair parts of GSE called for by the 
contract/ This definition <loes not include GSE 
end items. See Spare? amd Spares and Repair 
Parts. K - 



REPLACEMENT ITEM— An itenfthat is func- 
tionally 'interchangeable with another item, but 
differs physically from the original in that 'the in- 
stallation of the replacement required operations 
such as drilfing, reaming, cutting, filming, shim- 
ming, etc.; in addition to the normal application 
and methods of attachment, (Define Standard-* 

ization Manual 4120.3-M.) l 1 

• « * 

REPORT— Narfative, tabular, punchcar^ or 
graphic information transmitted from one of- 
ficer to another, x 

REPORTING CUSTODIAN— An organiia- t 
tional unit of the lowest echelon of command Ac- 
cepting responsibility (involving accountability" 
to CNO) for aircraft/ engines, /ttsr designated 
either byjCNO or by the Controlling Custodian . 
of the aircraft/engine. (Set! OPNAVINST 
5442.2 series for specific (dentification pf 
Reporting Custodian^.). 



NOTE 

* Each aircraft/engine at any given instant 
from Acceptance to Strike is* in the 
. " reporting custody of one, "ind only one, 
Reporting Custo3ian. See also Control- 
ling Custodian. * 

REPORTING CUSTODY— See Custody, 

REPUTING PERIOD— For the purpose of 
z * Maintenance Data System, a reporting pdriod is 
^onenjonth. ^ w m , ^ 

^REPORTING 'REQUIREMENT CCfoE, 
^"(RRC)— A single-digit, alpha character code 
which will indicate the type of reporting required 
on th£ item to which it applies. The reportingjt- 
quirement codes are: A— maintenance reporting 
only; B— maintenance, inventory, and readiness* - 
rtporting r^quifed; C— maintenance^ inventory, 
readiness and utjization porting required. 1 

RESOURQES-tResourcts consist of military*, 
and civilian personnel, material^on hand and on 
order,, the entitlement to procure or use 
material, utilities, and services required" for the 
performance of a basic mission, including fork „ 
or serviced performed for others. ... 



1 



9 

ERIC 



AII-31 

f 



-^99 



\ 



AVIATION SUPPORT EQUIPMENT TECHNICIAN (ASE 3 &, 2 AND 7 ASM 3 & 2) 

i - 4 * Volume i^ asics 



\ REWORK— Sec. Maintenance Types., 

J RpWORK FACILITY— * * 

a. Primary— That facility donated by 
NAVAIR ?$ having, the primary depot 
maintenance /responsibility for each ( aircraft/ 

• engine, or equipment / In addition to conducting 
rework .overhaul, or repair of the material 
listed, the designation as primary rework facility 
for aircraft ancf engines carries wit^ it the, 
responsibility for providing engineering and* 

. logistics services in accordance with NAVAIR* 
Instruction 4151.1 series. When primary depot 
maihtehance responsibilities are contracted for, 
engineering and logistics /Services will be pro* 
vided for that aircraft or engine 6y a separately 

m designated rework facility which will also nor- . 
mally be assigned primary manufacturing 
cognizance. m x ' * 

^ v b. Alternate— That facility, if any, which is 
assigned maintenance workload 'for aircraft, 
engines, or equipment for>hich another facility 
ignated as the primary rework 
) alternate rework facility will assume, 
engineering responsibilities as a par- 
ticipating Tield activity in Accordance with the 
definition of NA\fAiR Instruction *54<to.l4 
\ series as requested by and negotiated with' the 
primary rework facility, and will normally bave 
responsibility for ' secondary manufacturing 
cognizance and may be separately assigned- a 
rework facility by NAVAIR Instruction 4861.1 




series. 



SALVAGE- 



/ 



a. Property thatlias some value inxxcess of 
its basic material content but is in such condition 
that it has np reasonable prospect of use for any 
purpose as a unit and its repair or rehabilitation 
for use as a unit is clearly impracticable. (JCS 

PUB*L) . ' . 

« * 

♦ • ** 

b, . The saving or rescuing of condemned, > 

discarded, abandonechproperty and of materials 
^contained therein for reuse, refabrication, 
scrapping. (JCS^UB-l.) 



5 



SCALING— Formation of ■ partially adherent 
oxide layers on a metal surface. 



SCHEDULE^MAINTENANCE— See Mainte- 
nance Schedule. . 

t • 

.SCHEDULING MAINTENANCE— Periodic 
? .prescribed inspection and/or servicing of equip- 
ment accomplished on a calendar, mileage, or 
^»jK)urs ofopcration basis. 

SCREENING— • « • 

*■ a. Administrative Screening— The screening 
of all material received at the intermediate level < 
for repair, to determine if /tie item is within the 
. check/test/repair capability of the IMA. # 

. b. Supply Screening— The screening of t 
< material by the*SUpply Screening Section to* 
determine the disposition of material that can- 
not be repaired at .the intermediate level. 

SECOND DEGREE REPAIR— the repair of a 
damaged or nonopcratjng gas turbine engine, its 
accessories or components to an* acceptable 
operating condition. As used in this instruction, 
repair by designated AIMDs % includes, the 
repair/replacement of turbine rotors and com- 

• bustion sections, including afterburners. Also . 
authorized ajfc the replacement of v externally 
damaged, deteriorated br time-liifrited com- 
ponents, gear boxes, or accessories and conduct- 
ing engihe calendar (or Equivalent) inspections. 
In Addition, minor repair to the compressor sec- 
tion'is authorized (e.g., dressing nicks in com- 
pressor vanes and blades, within limits of the * 
operating and service instructions). FurtheMhe 
repair or replacement of reduction gear boxes 
and torque shafts for turboshaft engines and 

titompresor fans Tof turbofan 'engines which .are 
considered repairable within the limits of the ap-t 
proved intermediate Maintenance Manuals sh^ti 
be done by Second Degree repaid activities. 
(Refer to NAVAIR NOTEV4700 Series for 
specific engine/AIMD assignments:) s 

SERVICEABLE— A condition of an elidjtem in- J 
• <* which all requirements 'or repair, bench check, 

* overhaul, or modification, as applicable', have; 
been accomplished, making it capable of per- 

A forming the function or requirements for which 
. originally designed. The fact that* signs 1 of 
previous use are apparent does not necessarily 
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mean that it is unserviceable, When appearance 
is not a primary consideration, and the condi- 
tio*^ of 1 the hem meets all safety and perform- 
ance requirements, it will . be processed as 
serviceable. * 



SERVICE LIFE EXTENSION, PROGRAM 
(SLEPV-SLEP, as one, element of CILOP, is 
the restoration and/or replaqement of primary 
aircraft or* equipment structure, which has 
f reacned its.Ufe limit. SLEP is performed for ex- 
press purpose of establishing an increase service 
life. The Naval Air Systenis Command 
(NAVA1R) will determine {he duration oj the 
service life extension-that will be attained by^ac- 
complishnfent of the SUgP. \ • * • 
■ • - * 

SERVICINCj— The replenishment of cpn- 
sumables needed to keep an itenfin operating, 
condition, but not incjuding aiy other preven- 
tive maintenance. Sec also Common, Cross, and 
Jctint Seizing and Interservicfe Suppbrt. 



SET — See Equipment, Division of. 



.SHORE ESTABLISHMENT— One of the three 
principal part* ofthe Naval Establishment ^con- 
sisting of field activities of the Bureaus and Navy 
Department and all shor/^activities hot assigned 
to the operating forces. . r " « 
• * * • 

S&URCE CODE— Se*e Source, Maintena. :e, 
and Recaverability (SM&R) Code. * 

SOURCE, MAINTENANCE, AND 
RECOVERABILITY (§M&R) CODE-A col- 
lective code assigned to item; during tb.e provi-r 
sioning. source coding or selection process to 
convey specific intelligence to 'maintenance and 
supply personnel. The SM&R code consists, of 
j three parts— a source code, a maintenance code, 
and a recoverability code, as follows: 

* s 
# 

a., fJource Cocies— Codes assigned to sup- 
, pdrr items (spares, repair parts, components, 
parts, kits, special tools, test 'equipment, and 
ground support equipment) to indicateihe man- 
ner of acquiring items for the maintenance, 
repair, or overhaul of end items* v • 



b, Maintenance Codes— Codes assigned to 
support items to indicate the maintenance Ipvels 
'authorized to remove * and replace* * repair/" 
overhaul, assemble, inspect add test, and con* 

. demn items. Also assigned to maintenance tools 
and test jstad ground support equipment end 
items to -indicate the lowest level of maintenance 
requiring the item.* * * 

- m t - 

c. Recoverability Codes— Cpdes'assighed to 
support items 'during the provisioning source 
coding or selection process to indicate to 

t maintenance and supply ; personnel the reclama- 
tion or disposition action required for items that 
are removed and replaced during maintenance. 
(See NAVAIRINST 4425.3 series for further ex- 
planation.) See Provisioning Source Coding. 

SPECIAL UPKEEF^-See Maintenance Types. 

f SPECIFICATION— A document' intended 
primarily for useiin procurement, which cleafly 
and accurately describes the. .essential technical 

# requirements for items, Materials, or services, 
including the procedures By Tvhich it. will be 
determined that the requirements have been met. 

SQUADR6N MANNING DOCUMENT 
(SQ^D)— The SQMD is a document that iden- 
tifies and justifies manpower requirements in 
.relation to mission, operational assignments ^nd * 
ensure agreement and alignment with present 
manpower programs, controlling directives, 
policies, terminology and maintenance/ad- 
ministrative concepts. * * 

STANDARD AERONAUTICAL MATJE- 

• RJAL— Material that is used both within and 
outside of naval aviation^activities. 

STANDARD GROUND SUPPORT EQliW 
MENT— S^ee Groarfd Support Equipment. . 

STANDARD ITEM— A material, part, compo- 
nent, subassembly, or equipment identified or 
described in military or adopted Federal and in- , 
dustry / standards. (Defense Standardization 
Manual 4120.3 series.) , * . 

STANDARDIZATION— The process .by which 
the Department of Defense achieves the closest 
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practical cooperation among .the* services and 
Defense Agencies for the most efficient use of 
.research, development, and production 
resources and agrees to adopt on the broadest 
possible basis the use of: (1) common or com- 
. patible operational 'administrative and logistic 
pr6£edures; (2) common or iomf&tible technical 
procedures and criteria^) common, compati- 
ble, or interchangeable supplicsr-eomponents, 
weappns, or equipment; £nd (4). common or 
compatible tactical doctrine with corresponding 
organizational compatibility. (JCS PUB-1.) 

STANDARD NAVY' DISTRIPUTION LIST 
(SNDL) — A list providing official addressing 
and distribution information for the Naval 
Establishment, Published in two parts: Part 1 
(OPNAV PD9B 207)>* the Operating Forces oF 
the Navy, and Part 2 (OPNAV P09B 205). The 
, Catalog of Naval Shore Activities. (SEC- 
NAyiNST 5215.1 series) * ■ 
* * * • 

^STANDBY POOL— A grouping of repairable 
assemblies provided a rework activity as replace- 
ment for similar defective repairable assemblies 
repioved from an aircraft or engine undergoing 
some phase of rework that are not ,to be re- 
worked 'concurrently with the aircraft or engine 
from which removed. These'items are provided 
to prevent disruption of production schedules, 

* because the lead time to obtain the required 
replacement item fropi" supply and the turn- 
around time of the aircraft/engine are not com- 
patible. (FASOINST 4700.22 series.) ' . . * 

STATUS CODES (M&STRIP)— Codes that 
furnish information from supply sources to-re- 
quisitioners or cosignees of the status of requisi- 
tion. Supply status (except "rejection" status, 
Code C) predicts shipment on time as specified 
by the- Priority Delivery Date or the Required 
Delivery Date. (NAVSUP PUB 437.) 

STRESS-CORROSION CLACKING— A type 
of corrosion which causes cracking and part 
failure due to a, combination of corrosion and 
sustained tensile stress. 

SUBASSEMBLY-See Equipment, Division qf. 



r 



/ . 

SUBSTITUTE ITEMS— Two or more items 
possessing such functional and physical 
characteristics as to be capable of being ex- 
changed only under certain conditioner in par- 
ticular applications and without alterations of 
the items themselves or to adjoining items. 
(Defense Standardization Manual 4120.3 series.) 

SUBSYSTEMS— A combination of two or more 
equipments, generally physically separated when 
in operation, and such other components, 
assemblies, subassemblies,. and parts necessary 
to perform an operational function or functions. 

See Equipment, Divisions of. 

• # 

SUPPLIES— All items'necessary for the equip- 
ment, maintenance, and operation of a military 
command, including food, clothing, equipment, 
arms, ammunition, fuel, forage, materials, and 
machinery. 



SUPPLY- 
ment. 



-All items necessary for the equ> 



SUPPLY— The procurement, distribution, 
maintenance while in storage, and salvage of 
supplies, including the determination of kind 
and quantity of supplies, (JCS PUB-1.)* 

»- > 

SUPPLY RESPONSE SECTION (SRS)— The 
section of the Supply Support Center that 
receives requests f6r material and causes the 
issue and delivery of the requested material to be 
made. 

SUPPLY SCREENING SECTION (SSS)— The 
^ection of the Supply Support Center that 
screens and forwards, for dispositions, all com- 
ponents processed at the intermediate level.* 

SUPPLY SUPPORT CENTER (SSC)-A func- 
\ tion of the supporting supply activity. It is the 
liaison point for all material requirements. The 
SSC includes a Component Control Section 
(CCS), and Supply Response Section (SRS). 

SUPPORT— . . 

a. The action of a force that aids, protects, 
compfements, or sustains another force in ac- 
cordance with a directive requiring such action. 
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b. A unit that helps another unit in battle. 
Aviation, artillery, or Naval gunfire may be used 
as a support for infantry. ^ 

c. A part of any unit held back at the begin- 
ning of an attack as a reserve. 

d. An element of a command that assists, 
protects/or supplies" other forces in combat. See 
also Interdepartmental/Agency "Support and In- 
terservic.e Support. * ' 



I^G < 



SUPPORTING AIRCRAFT— All active air- 
craft other than unit aircraft. (JCS PUB-1.) 

SYSTEM— A composite of subsystems, 
assemblies (or sub-sets), skills, and techniques 
capable of performing and/or supporting , an 
operational (or nonoperational) role. 'A com- 
* plete system includes ' related facilities, items, 
material, services, and personnel that it can be 
considered a self-sufficient 1 item in its intended* 
operational (or nonoperational) and/or support 
environment. See Equipment, Division of. ^ 

SYSTEM SHOP TEST , BENCH 
(AVIONICS)— Used to determine performance 
and isolate faults in equipment (avionics). Is 
considered to consist of a Test Bench Harpess 
(TBH), necessary lest equipment(s), powei^sup- 
" ply, work" benches and applicable simulators and 
handbooks (manualsVlfor equipment and test 
equipment. J 



NOTE 



Although frequently handled separately, 
equipment common to the aircraft con- 
figuration supported (for maintenance 
training activities, those equipments^on 
which training is being conducted) shall 
be considered^ for purposes of allowance 
and custody, as an integral part of the 
TBL as listed in the allowance list. Equip- 

. rtents? are not authorized for use with a 
TBH" when simulators are provided in 

* lieu thereof. 

TABLES OF BASIC ALLOWANCE— See 
Aeronautical Allowance Lists. 



TECHNICAL CHARACTERISTICS— Those 
Characteristics 0/ equipment that pertain 
primarily to the engineering principles involved 
in producing equipment possessing desired . 
military characteristics, e.g., for * electronic 
equipment, technical characteristics include such 
items as circuitry and types and arrangement of 
components. (JCS PUB-1.) 

TECHNICAL DATA— Data required for the 
accomplishment of logistics and engineering > 
process in support of the contract end item. It 
includes drawings, operating and maintenance 
instructions, provisioning information, 
specifications, inspection and test procedures, 
instruction cards and equipment placard!, 
engineering and support analysis data, special 
purpose computer programs, and other forms of 
audiovisual presentation required to guide per- 
sonnel in the performance of operating and sup- 
port tasks. , 

TECHNICAL DIRECTIVE • (TD)— A docu- 
ment, authorized and promulgated by 
NAVAIR. It provides technical information 
necessary to properly and systematically inspect 
or alter the configuration of aircraft, engines, 
systems, Or equipments subsequent to establish- 
ment of each respective baseline configuration. 
These technical directives include all types of 
changes and bulletins and consist of information 
that cannot be disseminated satisfactorily by 
revisions to technical manuals. Naval Air 
Technical Services Facility (NATSF) .controls 
assignment of Technical Directive numbers. 

' TECHNICAL MANUAL (TM)-A publican 
containing a description of equipment^ 
weaporis, or weapons systems with instructions 
for effective use, including one or more of the 
following sections,*^ required: instructions 
covering initial preparation for use; operational 
instruction; modification instructions; inspec- 
tion, procedures, parts list, or parts breakdown;, 
and related technical information or procedures, 
exclusive of those of an administrative nature.* 

TENANT— Any activity that will be aboard a 
ship or station for a period of time 'sufficient to 
require specific assignment of shop, hangar, 
crew,, and equipment or line spaces. Activities 
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may utilize a facility as an assigned tenant or tfs a' 
joint tenant. Specific spaces may be assigned on 
-Rotational, seasonal, occasional, or transient 
basuf^appropriate. See Jcfint Tenant* 

TEST— Applies to the subjection otan aircraft, 
airframe, engine, accessory, or item of equipage 
to prescribed conditions todetermine that it will 
function in accordance with predetermined^ re- 
quirements. See also Bench Test,, Functional 
Test, and Service Test. '„ ' s 

TESTING— An element of inspection that 
generally denotes the determination by technical 
means of the properties or elements of supplies, 
or components 'thereof, including functional 
operations, and involves the application of 
established ^scientific principles and procedures. 

THIRD DEGREE REPAIR^-Encompasses the 
'same gas turbine engine repair capability as the 
ISecond Degree. Repair except that certain func- 
tions which require high maintenance man- 
hours and are of low in&dent rate are excluded. 
(Refer to NAVAIR NOTE ,4700 series for 
specific engine/AIMD assignments.) 

TOTAL ASSETS (MAN-HOUR ASSETS)— 
Net assigned man-hours plus overtime (less over- 
time performed in labor codes 81(Tthrough 870). 

TOXI<j— Poisonous, either byingestion, inhala- 
tion; or absorption through the skin. 

TRAINING AIDS— Any item developed and/or 
procured with the primary intent tjhat it shall 
assist in -training and the. process of learning. 
(JCSPUB-1.) 

TRANSFER— The act of conveying reporting/ 
controlling custody of an aircraft or equipment 
to another Custodian, (OPNAVINST^ 5442.2 
series.) , 

TRANSIENT— Personnel, ships, or craft stop- 
ping temporarily at a" post station or port to 
which they are not assigned or attached and hav- 
ing destination elsewhere. (JCS PUB-1.), 



TYPE COMMANDS- 
CommaLds. 



-Se'e 



Admi 



nistrative 



UNIT— 



a. Any military element whose structure is 
prescribed «by competent authority, such as a 
tajrie of organization and equipment; specifi- 
cally, part of an -organization. . [ 

. • ■ V \- 

b. An organizational title ofa §ut)divisicm of 

a group in a task force. ' : > 

c. A standard of basic quantity into which 
an item of supply is divided, issued, of "used in 
this meaning, also called unit of issue. See 
Maintenance Activity and Equipment; Division 
of. • . / 

- UNIT OF ISSUE— In its special storage mean- 

* ing, refers to the quantity of an item, g& each 
number, dozen, gallon, pair, pound", ream, set, 
yard. Usually termed "unit 'of isstie". to 
distinguish from "unit price." (JCS PUB-1.) 

UNSCHEDULED MAINTENANCE^ 
Maintenance other than the fix phase of sched- 
uled maintenance occurring during the interval 
between, scheduled downtime maintenance 
periods. 

UPKEEP— See Maintenance.Types. 

i 

UPTIME— That portion of active time during 
which an item is alert, reacting, or performing a 
mission. 

* # * " *» 

VENDOR^A manufacturer or supplier of a 

commerical item. 

YENDOR ITEM— Vendor item or vendor parts 
are all items that are used in or attached to the 
article produced by the contractor under the 
contract and that are procured by the contractor 
in the open market or from established sources 
and for which the contractor does not have pro- 
'primary iights.. • * / 

VERSATILE AVIONICS SHOP' TEST 
(VAST)— An automatic, high-speed, computer 
controlled, general purpose test system that will 
isolate faults to a piece/part level. 

VISUAL INFORMATION DISPLAY SYS- 
TEM/MAINTENANCE ACTION ' FORM 

• (VIDS/MAF)— A multi-purpose document used 
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in the Maintenance Data Reporting and Visual 
Information Display Systems. 

WARNINGS, CAUTIONS, AND NOTES— 
The * following* are definitions of the. WARN- 
INGS, CAUTIONS, Knd NOTES found in this 
maritnrt^ ■ ^ • ^ 



WARNING 



An operating procedure, practice or cbn- 
dition, etc., whidr can result in personal 
injury or death if not carefully observed 
or followed. „ y 



CAUTION 



An operating procedure, practice or 
condition, etc whicfT can damage the 
equipment if not* carefully observed or 
followed. 



^ NOTE 

* * . * / * 

4 An operating procedure, practice, or con- ^ 
dition, etc., which is essentia^ to empha- 
size, i 

\ WHEN DISCOVERED CODE— Sec Data Col- * 
Mection Codes, 3-M. I s 

0 * 

WOJLK ^ CENTER— A designated functional, 
area to which maintenance personnel are 

* assigned. . 

WORK CENTER SUPERVISOR— That person 
assigned the responsibility k>f maintenance 
management Within a given work center. 

* " *\ ■ . 

* WORK UNIT CODE (WUC)— See Data Collec- £ 
tion Codes, 3-M. •"/«.• c 



/ 
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Accountable item/ AMMRL, 4-4 
Acronyms, Al-t to AI-9 a 
Adjustable wrenches, 7-7 " v 
ADMRL, Application Data for Material 

Readiness List,^4-4 
AIMD, Administrative Screening Unit, -4- 19 
Air conditioners, GSE, 6-J7 to 6-18 \ 
NR-5C,6-18 

NR-10, 6-18 v { 

Aircraft Application ListrNAVAIR 00-500B, 
, 3-4 to 3-5 * . * 

Aircraft firefighting and rescue equipment, 
6-23 to 6-27 
A/S 32 P-16 firefighting truck, 6-25 to 6-27 
MB-5, 6-23 to 6-25 
t, SB/TAU-2 firefighting unit, 6-25 
Aircraft jacks, 6-51 

Aircraft spotting dollj^SD-10, 6-8 to 6-9 
Aircraft tow bars, 6-52 to 6-54 
'Airfield maintenance truck, P-36, 6-23 
Airframes division, NAMP, 2-9 
Alternate it6m, AMMRL, 4-4 
Aluminum* corroded parts, 9-4 s 
AMMRL, Aircraft Maintenance Material 
Readiness list Program, 4-3 to 44 
accountable item/4-4 
alternate item, 4-4 ^ 
Application Data for Material Readiness 
# List (ADMRL), 4rf ? ' 

excess "jn-use" accountable G§E, 4-4 
ground support equipment (GSE), 4-4 
Individual Material Readiness List 
(IMfcL),4-4 
Appropriations, Navy supply, 4-2 
Afmament equipment division, NAMP, 2-11 



AS tools, 7-1 to 7-2 

ASE handtools, 74 m + 

commjpn handtools, 7-1 : \ 

special ioqls, 7-1 to 7-2 

Aviation publications, miscellaneous, 3-13 
to 3-17 

Aviation supply system, 4-1 to* 4-21 

material identification, 4-9 to 4-21 / 
material identification aids, 4-12 
1 material turn-in, 4-18 tp 4-20 
National Stock Numbers (NSN), 4-9 
naval material catalog, 4-13 to 4-17 
parts kit code*, 4-18 ^ - 

. preexBCnded bins, 4-J8 
standardisation of itfem nomen- " \ 

clatiye, 4-12 
supply discipline, 4-20 tb 4-21 \ 
' organization and function of 'Navy^uppW, 
- 4-1 to 4-9^ 

: Aircraft Maintenance Material 

Rfeadiness List (AMMRL) Program, 
9 4$ to 4-4 ' ■ * • * 

appropriations, 4-2 / 
Gompohent Control Section (CCS), 
» 4-6 to 4-9 

material allowance documents, 4-4 
material control functions, 4-5 to 4-(> 
operating budgets, 4-3 
opcratingjargets, 4-3 
responsibilities of the Navy Supply 

Systems Command, 4-2 v 
supply department organization,. 4-5 
Supply Suppdrt Center, 4-6 
1 summary, 4-21 

Aviation Support Equipment Technician (AS) 

rating, 1-2 to 1-3 t 
Aviation equipment division, NAMP, .2-11 
Avionics.divjsion, NAMP, 2-11 
Avionics GSE, 6-1 * • 
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Backup rings, hardware, 8-6 to 8-11 

identification, 8-7 

instillation, 8-7 to 8-8 
Ball-peed hammers, 7-25 
Bom, hardware, 8-13 to 8-15 
/ bolt material; 8-15 
<* bolt threads, 8-14 

boltheads, 8-14 
* safety wire, 8-15 
Bucking bars, striking tools, J-27 
Budgets, operating, Navy supply, 4-3 



\ 



Cadmium and,zinc, corroded parts, 9-5 
CCS, Component Coritrol/4-6*to 4-9 - 

document control unit, 4-6 
' \a Local Repair CyplcAssets (LlttA) Storage 
*/\ ilnit,^' * P t ^ 

-Supply Response Section (SRS), 4-7 
' Uniform Material Movement and Issue 

• • Priority System (UMMIPS), 4-8 to 4-9 * 

» Channel-lock^liers, 7-9 „ * 
Chocks, mechanical support equipment, 6-54 
Clamps, hardware*8-?0 to 8-21 
Coating systems, corrosion,, G$E,' 9-18 to 9-19 
• chemical conversion c*ating^9 : 18 \ * 
for aluminum, 9-18' J « 
)'< % for steel, 9-18 , ' 

finish, coatings, 9-19 - - 
* primers, 9-18'to 9-19 
,tfamer,9-18 

* * corrosion-inhibitor, 9-18/to 9-19 

' sacrificial^-18 f •> 

Combination- wrenches, 7-6 
Coriimunication and function, fating struc- 
ture, 1-1 * \ \ J * • * 
Compression tester, 7-37\ 
.Concentration cell corrosion, 9-9 to 9-iO 
Contamination^petroleum products, 8-31 
Copper and copper alloys; corroded parts, 9-5 
Corroded parts, appearance of , GSE, 9-4. to 9-5 
, aluminum, 9-4 . 
' cadmium sitd zinc, 9-5 
copper ana copper, alloys, 9-5 
iron and steel, ; u 

magnesium, 9-4 

nickel tod chromium alloys, 9-5 



r 



Corroded surfaces, repair of, 9-14 to 9-J8 

corrosion removal and surface preparation, i 
*9-14to9-18 \ . * ' 

chemical cleaning methods, 9.-17 
• • to 9-18 . 

cleaning surfaces with power 

topis,. 9-16 ^ 
hand cleaning, $-17 
, ■ mechanical corrosion removal, 9-15 ♦ 
v removing dirt, oil,' and grease, 9-f5 
,Corrosion,°causes of, GSE N 9-l to 9-4 
Corrosion, forms of, GSE;*9-$ to ,9-12 % L f 
concentration cell corrosion, # 9-9 to 9-10 v 
* direct surface'attack, 9-6 
exfoliation, 9-7 ~ , s * 

fatigue corrosion, 9-11 
fmting corrosion, 9-12 » / 
galvanic or dissimilar metals, corrosipn, . 

9-7 to 9-9 
intergranular attack, 9-11 L J, 
microbiological corrosion, 9-7 
prjting,*-10 *~ ^ 
stress coh*osion<contrpl r 941 
(mifbrm x etch corrosion, 9-7 - . - i 
Corrosion in electrical 'equipment, 9-l'ltO 9t1# 
. electrical circuits, $13 
Xforrosion prevention, 9-13 to 9-14 v 
cleaning, $-14- : ^ V 

inspection, 9-14 
v , lubrication, 9-14 * \ 4 • 

f preservation, 9-14 % " ! 
v. preventive maintenance schedule, 9-14 
* Cotter pfys, hardwarc;,\8-16 
Crimping tools, 7-14 
Custody of tools, 7-2 ' 
Cutting toojs, 7-3 to 7-4 ^ 
- 1 diagonal pliers, 7-3 * % * 
files, 7-4 - ' ; . 
hacksaws, 7-4 
Cylinder leakage test, 7-37- 



Definition of terms, AIM to AII-37 "\ 
Depot maintenance, 2-4 to 2-5 
' Descriptive/Identification Lists and Illustrated , 
v Shipboard Shopping Guides, 4-14 
Diagonal pliers, 7-3 
Diesel, fuels, 8-25 
Direct surface attack corrosion, 9-6 
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Pircctivp Application List, NAVAIR 00-50QC 

(Scries), 3-5 , v 

Divisions, NAMP, 2-5 to 2-16 

equipment records, 2-13" to 2-16 
maintenance, 2-11 to 2-13 
•production, 2-9 to 2-11 
* staff, 2-5 to 2-9 % * 

r Document control unit, 
Dollies/ unpoweredj, 6-34 
DSNL, Navy Deleted and Superseded NUN 

List, 4-14- 
Duckbill pliers, 7-10 • 
Dynamometers, 7-40 



E * 



Eligibility for GSE trailing, 5-6\ 
Engine testing equipment, 7-36 to 7-40 ■ 
^ compression tester, 7-37 t 
cylinder leakage tester, 7-37 « 
dynamometers!, 7-40 r % , 
exhaust gas analyzer, Tj9 - 
ignition stroboscope, (timing light), 7-4b 
* t # tachometer,»7-36 0 9 , 
v ' * vacuum ^age, 7*38 } 
Enlisted rating structure,^ -2 % 
Equipment Applicability List* NAV- 
AIR 00-500A, 3-2 to 3-4 
column headings, 3-2 to 3-4 * * 

Equipment licenses for which requirements ar^ 

not specified, 5-7 
Equipment, records, NAMP, 2-13 to 2-16 
* GSE<Custody and Maintenance* Record, 
2-13,2-14 - - . 
GSE Daily Record, 2-13, 2-16, * ' " - ' 
GSE Sub-Custody and Periodic Mainte-, 
nance Record, 2-13, 2-15 
ERLs/SELs, Support Equipment Reference, 

Lists, ,4-14 ) .J 
Excess "in-use M accountable GSE, 
AMMRL, 4-4 . u - 

^Exfoliation,, corrosion, £-7 

Exhaust gas analyzer, 7-39 * % 
.V . 



Fastened, Kar^ilvare, -8-19 to £-20 
threaded, 8-19 
• turnlock, 8-18 to 8-20 



Fatigue corrosion 9-11 ' : * ^ 

Files, cutting tools, 7-4 *\ 
Finish coatings, coating systems, corrosion, 9-19 
Flashlight,' took, 7*1 1 , ^ 
Flat surface; measuring, micrometers, >24 \ 
FLEDS, flight line electrical distribution sys- 
tem, 6-16 \ 
Forklift truclc, 6-16 

^Fretting corrosion, 9-12 * * 
Fuels, 8-21 to 8-26 

diesfel, 8-25 / % 

: gasoline, 8-il to 8-25 \ * 

JP-5, 8-26 

safe handling of fuels, 8-26 ' , 



G 



• Galvanic or dissimilar metals corrosion, 9-7 

to 9-9 , 
Gas turbine power servicing equipment, 6-18,. 
6-20 to 6-22 • ♦ . 
GLCSS, 6-20' ' , 
NCPIf-i05,' 640,to 6-22 
Gaskets, hardware, 8-12 
Gasoline, fuels, ,8-21 to 8-25 ♦ 
Greases, lubricants, 8-28 •» 
Ground support equipment, 6-1 to 6-57 

aircraft flrefighting and rescue equipment, 
6-23 to 6-27 > " - ' - 

* A/S 32P-16 flrefighting truck, 6-25 
to 6-27 . , 

MB-5, 6-23 to 6-25 * A 
SB7TAU-2 firefigh'ting unit, 6-25 
aircraft spotting dolly, SD-10, 6-8 to 6-9 • 
flight line electrical distribution " , 

* system, 6-16 _ 
forklifWruck, 6-16 , 
gas turbine power servicing equipment, 

6-18, 6-20 to 6-22 
GTC-85, 6-20 
1 NCPP;105, 6-20,to ! 6-22 -\ 
general safety ground support equip- 

* ment; 6-57 s / ' 
honing machine 6-32 to 6-34 
hydraulic fluid servicing equipment, 6-28 

to 6-31 
model 310, 6-31 

model H-250-1, 6-29 to 6-31 ' « ' 
s model HSU-1, 6-31 
hydraulic test stands, 6-27 to 6-2* 
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Ground.support equipmpnk— t/ontinuccP 

liquid oxygen servicing trailer (type NO 4), 
6-39 to 6-51 ) « % . 

\ • gaseous oxygen servicing trailers, 6-49 
•/ i to 6-51 " <- 

• TMU 70/M, low loss, closed loop, 1 * 
* 1 liquid oxygen servicing trailer, 6-44 v 
. " . | to 6-49 

/ mechanicaisupport equipment, 6-51 to v 6-56 
aircraft jacks, 6^51 
' " aircraft tow bars, 6-52 to 6-54 
/ .\ chocks, 6-54' « 
\ tiedowns, 6-54 to 6-56 
\ workstands, 6-52 
mobile 'cranes, 6-9 to 6-12* 
';j * MB-4A,.6-11 to 6-12 
j NS-60, 6r9 • . , 
mobile electrical power plaijts, 6-12 

to 6-15 
*- NC-2A, 6-12 
NC-8A, 6-13 * ' % 

* * NC-10B, 6-14 to 6-15 . 
. mobile motor-generator sets, 6-15 

MMQ-2, 6-15 4 ^ 
nitrogen servicing unit/ 6-36 to 6-38 

nitrogen, &37 to 6-38 
, oxygen servicing units, 6-38 to 6-39 
oxygen* 6-38'to £39 
. ' P-j6 airfield maintenance truck, 6-23 v 

p^eheaters and air conditions, 6-17 to 6-18 
preservatioiitfciepreservation trailer, 6-35 

to 6-36 . \ 

steam cleaners, 6-31 to 6-32 ' 
tow tractor and aircraft spotting dollies, 
6-2to~6-8 - 
\ AS 32A-30 aircraft ground suppprt 

, * 4 equipment traCto^ 6-4 t 
' . * , " MD-3 tow tractor, 6-5 

- fc * MRS-190 tow tractor, 6-4 r 

operations of tow tractor, 6-5 to 6-8. 
TA-18 tow tractor, 6-3 s 

• ' TA-75 A/B tow tractor, 6-4 ~ 
trailers, dollies, and carts, 6-34 to 6-35 
: * carts, 6j35 \ 

empowered dollies, 6-34 
types, 6-1 to 6-2 

fc avionics,6-l \ 
non-avionics, 6-2 \ 
weapons loader, 6-22 • ' „ 
Ground Support Equipment Cleaning and 
Corrosion Control,, NAVAIR 17*1-125, 9-5o 



Ground support equipment corrosion control, 
9-1 to 9-20 * . 
appearance ofxorroded pacts, 9-4 to 9-5 
' , aluminum* 9-4 ' 

% cadmium and zinc, 9-5 C • 
ctoper and copper*alloys/9-5 
inland steel/9-4 
magnesium, 9-4 ; 
% nick61 and chromium alloys, 9-5 
% causes of c<yro$for*&p-i to 9-4 
coating* systemspSr 18 to 9-19 v • < 

chemical conversion coatmg, 9-18 , 
finish Coatings, 9-19 v 
primed, 9-18 to9-*i9 
\ corrosion* in electrical equipment, 9-12 
' \o &-13' 

eleqtrical circuits, 9-13„ 
; * corrosion prevention, 9-13 to 9- 14 * 
< cleaning, 9-14 
inspiration* 9-14 
/-lubrication,* 9-14 >^ . 

ffreservk^ion, 9-14 s 
'preventive maintenance schedule, 9-14 
forms of corrosion, 9-5 to 9-12 

concentration cell corrosion, }9-9 

to 9-10 - > 
dir^ctiurface attack, 9-6 u " 
/ Exfoliation, 9-7 

fatigue corrosion, 9-11 # ' 

fretting corrosion, 9-12 

galvanic or dissimilar metals corrosion, 

9-7 to 9-9 
integrahular attack^ 9-11 
.microbiological corrosion,9-7 
pittmg, 9-10 

stress corrosion control, 9-1 1 
uniform etch corrosion, 9-7 / 
Ground Support E^uiprtfent Cleaning and 
Corrosion Control "NAVAtR 
♦17-1-125, 9-2p' 
repair of corroded surfaces, 9-14 to 9-18 
corrosion removal and surface 
preparation, 9-14 to 9-18 
Ground support equipment division, 

NAMP, 2-11 
GSE general publications, 3-17 to 3-20 
GSE, ground support equipment, AMMRL, 4-4 
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OSE training, 5-1 to 5-8 . 
0 OSE operator training program,. 5-5* to 5-7 
eligibility for GSE training, 5-6 
equipment licenses for which require- 
ments are not specified, 5-7 
OSE operators licenses, 5*6 
OSE training material, 5-5 
licensing procedures for OSE, 5-5 
s revocation of licenses, 5-7 
* organizing a training program, 5-lto 5-2 
required reading, 5-7 to 5-8 
training folder, 5-7 
t training forms and concepts, 5-2 to 5-5 * 
formal training, 5-2 
informal training, 5-3 
maintenance training, 5-3 to 5-5 



H 



' Hacksaws, 7-4 



Hammer?, striding tools, 7-25 to 7-26 
ball-peen, 7-25 
. mallet, 7-25 

planishing, 7-26 * 

Hardware, fuels, lubricants, and hydraulic 
fluids, 8-1 to 8-31 . '* 
ftiels, 8-21 to 8-26 
diescl, 8-25 
gasoline, 8-21 to 8-25 
■ JP-5, 8-26 • 

v safe handling of fuels, 8-26 
* handling petroleum products, 8-29 to 8-31 

contamination, 8-31 

safety, 8-29 

storage, 8-30 to 8-31 
hardware, 6-1 to 8-15 

backup rings, 8-6 to 8-11 
* bolts, 8-1* to 8-15 

gaskets, 8-12 

O-rings, 8-1 to 8-6 

seals, JB-1 

wipers, 8-8,' 8-11 to 8-12 
hydraulic fluids, 8-28 to 8-29 
lubricants;.8-26 to 8-28 

greases, 8-28 
: oils, 8-26 to 8-28 



Hardware, fuels, lubricants, and hydfaulic 
fluidsr^Contimied 
miscellaneous hardware, 8-16 to 8-21 
, clamps, 8-20 to 8-21 

cotter pins, 8-16 
\ rivets, 8-16 to 8-19 
threaded fasteners, 8-19 • 
turnlock fasteners, 8-19 to 8-20 
summary, 8-31 
Holding tools, 7-9 to V-10 

channel-lock pliers, 7-9 \ * 
duckbill pliers , 7-10 
needlenose pliers, 7-10 * 
vise' grip pliers, 7-9- 
Hole finder, striking tools, 7-27 
Honing<machine,6-32 to 6-34 
Hydraulic fluid servicing equipment, 6-28 
to 6-31 
model 310, 6-31 
model H-250-1, 6-29 to 6-31 
model HSU-l, 6-3r 
Hydraulic -fluids, 8-28 t^ 8-29 
, Hydraulic test stand, 6-27 to 6-28 * 



Ignition stroboscope (timing light), 7-40 
IMRL, Individual Material Readiness List, 4-4 
Injectojr nozzle tester, 7-44 to 7-45 
Inspection minor, tools, 7-11 
Insulated tools, 7-12 
Inttrgranular attack, corrosion, 9-11 
Intermediate maintenance, 2-4 
IPB, Illustrated Parts Breakdown, 4-13 4 
Iron and steels, corroded parts, 9-4 



JP-5, fuels, 8-26 



,L 

Letter-type directives, 3-2Ho 3-24 
Licensing procedures fpr GSE, 5-5 
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Liquid oxygen servicing trailer (type NO 4), 
6-39 to 6-51 ' ^ m 

gaseous oxygen servicing trailers, 6-49 * 
to6-5tf * # 
compbnents, 6-49 
" operating, 6-51 * ' 

operations, NO 4, 6*41 to 6-44 
TMU 70/M, low loss, closed loop, liquid 
oxygen scrvicifij^trailer, 6-44 to 6-49 
controls and* indicators, 6-45 * 
operation, 6-46 to 6-49 
storage tank, 6-44 ✓ 
»■ transfer lines and piping system/6-45 
. transfer tank,, 6-45 * „ ^ 

LRCA; Local Repair Cycle Assets Storage 

Unit, 4-7 ' * ». 

Lubricants^ 8-26 to 3-28 

greases, 8-28 * ^ 
. oils, 8-26 to 8-28 * * . 



M ■ - 

- \ - Magnesium, corroded parts, 9-4 

Maintenance code, Naval material catalogs, 4-17 
Maintenance data reporting, 2-flS to 2^29 
r Support Action Fp£ffLf (S AFj, 2-26 to 2-29 

documentation, 227 to*2-29 N 
* VIDS/MAF, 2-23 to ^-26 
Maintenance levels, 2-4 to 2-5 * 
depot, 2-4 to 2-5 ' • . l 

intermediate, 2-4 
organizational, 2-4- 
Maidtenanqe/material control division, ^2-8 

to 2-9 / 
Maintenance, NAMP, 2-11 to 243 
scheduled, 2-11 $ 
unscheduled, 2-13 
Mallet, hammers; 7-25 
Material allowance documents, Navy 
u supply, 4-4 
Material control functions, 4-5 to 4-6 
intermediate level, 4-5 
organizational level, 4-6' 
Material identification,. 4-9 to 4-21 

material identification aids, 4-12 * A 
Material turn-in, 4-1& to 4-20 , 
National Stock Numbers, 4-9 • * 
naval material catalogs, 4-13 to 4-17 
parts kit codes, 4-18 
preexpended bins, 4-18 , 
standardization of item nomenclature, 4-12 
supply discipline, 4-20 tc 4-21 



Material turn-in, 4-18 to 4-20 / • * 

* Administrative Screening Unit 

(AIMD), 4-19 
servmart support, 4-20 • / f / 

Measuring hole diameters with, an inside micro- 
meter caliper, 7-23 ^ 
Mechanical fingers, tools, 7-10 
Mechanical support equipment, fr-51 to 6-56 
aircraft jacks, 6-51 { 
aircraft tcyw bars, 6-52 to 6-54 , 
phocks, 6-54 ^ 

* tiedowns/6-54 to 6-5<i 
workstands. 6-52 

MfePP, mobile electrical power plants, 6-12 
to 6-15 
NC-2A, 6-12 * , 
NC-8A, 6-13 fo 6-14 / 

power supply/transformer rectifier 
(T/R Unit), 6-13-to 6-14. 
NC-10B, 6-14 to 6-15 
MIARS, Maintenance Information Automatic 

Retrieval System, 3-25 to 3-26 
x Microbiological dorrosion, 9-7 
Microfilm Cartridge Cross Reference, NAVAIR 
; 00-500M (Series), 3-5 ' 
'Micrometer caliper, reading, 7-20 to 7*22 
Micrpmeters, 7-19 to 7-25 * 

care of micrometers, 7-24 to 7-25 
measuring a flat surface, 7-24 

* measuring hoJS diameters with an inside 

micrometer caliper, 7-23 
measuring round stock, 7-23 
reading a' micrometer caliper, 7-20 to 7-22 
~ reading a vernier micrometer caliper, 7-22 

selecting the proper micrometer, 7-19 
„ types, 7-19 # . 

MMGS, mobile motor-generator sets, 6-15 

MMG-2, 6-15 
Mobile cranes) 6-9 to 6-12 
MB-1A,6-11 to6-li ' 
NS-60,6^9 



N 

* > « 

> NAMP, Naval Aviation Maintenance Program, 
2-1 to 2-29. 
background, 2-1 Jo 2-3 
divisions, 2-5 to 2-16 \ J- 
■ equipment records, 2-13 to 2-16 ^ 

maintenance, 2-11 to 2-13 p ' 
. production, 2«9 to 2-11 
" staff,. 2-5 to 2-9 
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NAMP, Naval* Aviation Maintenance 
* Program— Continued * * 

rttaintenance data reporting, 2-16 to 2-29 * 
Support Action Form (SAF), 2-26 
' to 2r29 

VIDS/MAF, 2-23 to 2-26 
purpose of NAMP organization, 2-3 to 2-5 
-maintenance levels, 2-4 to 2-5 
OPNAVINST 4790.2 aeries, 2-3 . * 
organizational structure, 2-5 
Naval Aeronautic Publication Index, 3-1 to 3-10 
f Naval Aeronautic publications, 3-10 to 3-24 
Naval material catalogs, 4-13 to 4-17 

Descriptive/Identification Lists and Illus- 
trated Shipboard Shopping Guides; 4-14 
Illustrated Parts Breakdown (IPB), 4-13 
maintenance code, 4-17 
Navy Deleted ana Superseded NUN List • 

(DSNL), 4-14. 
~Navy Management Data List, 4-14 
recoverability codes, 4-17 : 
source codes, 4-14 to 4-17 " 
Support Equipment Reference Lists 
(ERLs/SELs), 4-14 
Navy St$k List of Publications and Forms/ 

NAVSUP 2002, 3-7 to 3-10 * 
Needlenose* pliers, 7-10 

Nickel and chroritium<alloys, corroded parts, 9-5 
Nitrogen servicing unit, 6-36 to 0-38 

nitrogen, 6-37 to 6-38 * 
■ NMDL, Navy Management Ddta List, 4-14 
Non-Avionics GSE, 6-2 h 
Nonmagnetic tools, 7-12 « * 

NSN, National Stock Numbers, 4-9 to 4-1 1 

material condition codes, 4-10 1 

material control codes, 4-10 

types of stock numbers, 4-9 
Numbering system, publications, 3-lQto 3-12 

Ietter-tyjfe directive," 3-12 , 

manuals, 3-11 N 



Occupation^ standards, rating structure, 1-1 
'Oils, lubricants, 8-26 to 8-28 
turbine oil, 8-28 

'types an* designations, 8^2£ , 
OPNAVINST 4790.2 series,. ^AMP," 2-3 1 
Organizational maintenance, 2-4 
Organizational structure, NAMP, 2-5 



O-rings, hardware, 8-1 to 8-6 

identification, 8-1 
. remoyal and installation, 8-3 to 1-6 

storage, 8-2 
Oxygen servicing units, 6-38 to 6-39 
* oxygfen s *6.38 to 6*39 \ * 



Parts kit code?, materiandentification, 4-18 
' C kit— cure data component kits, 4-18 
. D kit— overhaul kit, 4-18 

F kit— fleet kit, 4-18 ' 
Petroleum products; handling, 8-29 to 8-31 1 

contamination. 8-31 ■ * 

safety, 8-29- 

storage, $-30 to 8^3 J 
Pitting, corrosion, 9-10 
Planishing hamn\er, 7-26 
Pliers, holding tools, 7-9 to 7-10 

channel-lock, 7-9 

duckbill, 7-10 

ueedlenost, 7-10 

.vise gript 7-9 * * A 
Pneumatic riveters, striking tools, 7-27 to 7-30 

conier riveter, 7-29 

fast-hitting gun, 7-29' , 
one-shot gun, 7-28' 

* ^vefer guff selection, 7-29. to 7-30 

slow-hitting gun, 7-29 . * ' 

squeeze riveter, 7-29 
Powerplants division, NAMP, 2-11 
Prjiexpended bins, material identification, 4-18 
Preheaters, 6-17 

Preservation/depreservation trailer, 6-35 to 6-36 
Preventive maintenance schedule, corro- 
sion, 9-14 

Primers, coating systems- corrosion, 9-18 to 9-19 ' 
Procurement of publications, 3-13 * 
Production divisions, NAMP, 2-9 to 2-11 

airframes, 2-9 , • , 

armament equipment, 2-1 1 

aviators equipment, 2-11 

avibnics, 2-11 

♦ ground support equipment," 2-11 
powerplanft, 2-9 

Publications, 3-1 to 3-26 • . 

MIARS, Maintenance Information 
Automatic Retrieval System, 3-25 
to 3-26 
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• publications— Cbntinued 

Naval Aeronautic Publicatioi\Jndex, 3-1 * 
to 3-10, ? » 
Aircraft- Application List, NAVAIR 

00-500B, 6-4 to 3-5 
Directive Applicatibn List, NAVAIR 

00-500C (Series), 3-5 
Equipment Applicability List, NAV- 
AIR 00-500A, 3-2 m 
.Microfilm Cartridge Cross Reference, 
NAVXlR 00-500M (Series), 3-5 
w * Navy Stock List of Publications and 
Form?, NAySUP 2002, 3-7 to 3-10 
Support Equipment Cross Reference, 
N NAVAIR 00^500SE, 3-6 
naval aeronautic publications, 3-10 to 3-24 < 
GSE general publications, 3-17 to 3-20 
letter-type directives, 3-21 to 3-24 
miscellaneous aviation publications, 

3-13 to 3-17 
procurement of publications, 3-13 
publications numbering system, 3rl0 
tb 3-12 . 

* security of classified publications, i-lt 
updating manuals, 3-20 to 3-21 
Technical Publications Library, ^3-24 * 
to 3-25 ; r /~ 

v_ filing and storagc,3^24 to 3-25 , 
Pullers/striKing tools, 7-30 to 7-35 
care, 7-35 
types; 7-30 to^-33 
use, 7-33, to 7-35 1 



Revocation of licenses, GSE, 5-7 
Rivet head shaver; striking tools, 7-27 
Rivets, hardware, 8-16 to 8*19 

identification code, 8-17 to 8-19 



Round stock measuring, miprometeVs, 7-23 



i 



■ \ 



Quality assurance/analysis division, 2-6 to 2 




f 



.Rating structure, 1-1 to 1-4 

Aviation* Support EquipmenUTechnician 

(AS) rating, 1-2 to 1-3 
communication and function, 1-1 
enlisted rating structure, 1-2 ^ 
occupational standards, M 
'sources of information, 1-3 to 1-4 
Recoverabiiity codes, naval material 

catalogs, 4-17 
Relay tools, 7-12 



SAF, Support Action Form, 2-26 to 2-29 
, Safe handling of fuels, 8-26 • 
Safety^ general, GSE, 6-57 
Safety, petroleum products, 8-29 / 
Safety wire, bolts, hardware, 8-15 ' 
Screwdrivers, 7-7 to 7-9 . 

common, 7-7 to 7-9 

crosspoint;"7-9 < 

offstt, 7-9* 

Seals, hardware, 8-1 1 
Security of classified publications, 3-12 
Selecting the proper micrometer, 7-19 
Socket wrenches, 7-4 tq 7-6' 

* accessories, 7-5 to 7-6 
w hinged. haridle,-7-5 

* ratchet handle, 7-4 : . 
sliding T-bar handle, 7-5 * * * * 
^ s6ckeiv7-4, * . . ^« 
^yL speed handle, 7-5" ^ I ^ 
* Source codes, naval. material icatalogs tl 4-i 4 . * 

to 4:17 - 
Sources of information*, rating structure, 
4 i}3tol-4 / \ ' - 

v Spark plug clearer and teste£^$5 \ 
j Specifications, tools and their equit>menC 7-35 
*SRS, Supply Response Section, 4-7 
Staff division, NAMP, 2-5 to 2-9 ' 
administrative, 2-5 ' ^ 
ipaintenance/material control; 2-8 to 2-9 

• t quality assurance/analysis, 2-6 to 2-8 
Steam cleaners, 6-31 to 6-32 

Steel scale, tools, 7-10 9 ' 
Storage, petroleum products, 8-30 tQ 8-31 * 
Stress corrosion control,:9-ll 
Striking tools, 7-25 to 7-35 r 
bucking bats* 7 : 26 

hammers, 7-25 to -7-26 ' N 
ball-peen, 7-2!> * 
mallets, 7-25, 
planiiWH£-7-26 

hole finder, 7-27 
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Striking tools— Continued 
j pneumatic riveters, 7-27 to 7-30 _ * 
corrierrivcter, 7-29 " 
fast-hitting gun, 7-29 
* one-shot gun.7-28 , 
riveter gun selection, 7-29 to 7-30 
slow-hitting guh v 7-29 
squeeze riveter, 7-29 * 
pullcrf, 7-30 to 7-35 f 
( care, 7-35 
. 3 types, 7-30 to 7-33 
f , usfe, Z-33 to 7-35 

rivet head shaver, 7-27 , 1 j 
Supply department organization, 4-5 
Supply discipline, material identification, 

4-20to4-21 • 
Supply Support Cejpter,4-6 
Support Equipment Cross Reference, NAVAIR 
00-500SE, 3-6 - '' . ^ ' 



\ Tachometer, 7-36 % 

' Targetsroperating, Navy^supply, 4-3 * 

- Technical Publications Library* 3-24 to 3-£5 

filing and stqrage v 3-04 to 3-25 
/ Threaded fastenefs, 8-19 * * • ym . ' 
Tiedowns, mechanical support equipment, 
* 6-54 to 6-56' i 
Tinung Ughttignition stroboscope), 7-40 
Toolboxes, 7-2 to 7-3 ' v 

Tobls'and their equipment, 7-1 to ,7-46 ,* 
-AS tools, 7-1 to 7-2 7 * 

ASE handtools, 7-1 
. common handtools, 7^1 
special tools, 7-1 to 7-2 \ - 
custody" of tools, 7-2 * t f 
cutting took, 7-3 to; 7-4 
diagdnal pliers, 7-3 
\ : files, 7-4 
\ m j hacksaws, 7-4 
\ . * eUgine testing equipment, 7-36 to 7-40 v 
\ * compression tester, 7-37 , 1 % 

\ cylinder leakage tester, 7-37 

A ~ dynamometers, "7-40 ' 
\ exhaust gas analyzer, 7-39 
\ * ignitjoYi stroboscope (timing 
. \ . • light), 7-40 \ 
\ tachogipter, 7-36 
\ vacuum gage, 7-38 



Tools and their equipment— Continued - 

holding tools,.7-9 to 7-10 
channel-lock plieps, 7-9 
duckbill pliers, 7-10 
-needlehose pliers, 7-10 
t J . vise grip pliers, 7-9 

. injector nozzle tester, 7-44 to 7-45 

micrometers, 7-19 f ta7-25 

c^re of micrometers, 7-24 to 7-25 
measuring a flat surface, 7-24 
measuring hole diameters with an 
inside micrometer caliper, 7-23* 
measuring round stock, 7-23 
. - % reading a micrometer caliper,* 7-20 . 
to 7-22 

reading a vernier micrometer 
caliper, -7-2? 
* selecting the proper micrometer, 7-19 

types; 7-19 fc ; * 

miscellaneous tools, 7-10 to 7-19 
crimping tools, 7-14 
flashlight; 7*41 
s inspection mirror, 7-1 J x * * 
insulated tools, 7-12 
* mechanical* fingers, 7-10 
nonmagnetic tools, 7-12 
$y' ' relay tools, \l2 - 

steel scale; 7-10 ■ , • 
torque controlled power tools, 

7-18 to 7- J9 \ y : 
torque screwdriy'ers,^18 
/ * forque wrenches, 7-14 to 7-18 

* wire and cable strippers, 7-13 
spark plug cleaner and tester, 7-45 ' 
-specifications, 7-35 ' 

striking tools, 7-25 to 7-35 
:bucking bars, 7-26 
hammers, 7-25 to 7-26 
' hol6 finder, 7-27 4 
- pneumatic riveters, 7-27 .to 7^30 
" "N pullers, 7-30 to 7-35. , * 

* riveftiead shaver, 7-27^ 
summary, 7-45 to 7-46 
toolboxes, 7-2 to 7-3 
turningTbols, 7-4 to 7-9 J 

.adjustable wrenches,-7*7 
combination wrenches, 7-6 
screwdrivers, 7-7 to 7-9 ** . 
socket wrenches, 7-4 to 7-6 . 
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Took and their equipment— Continued 
valve repair equipment, 7*40 to 7*44 
Upper, 7-42 
" rcfacer, 7-41 
.seat grinder, 7-41 *m^t 
spring compressor, 7-44 ' • % 
# spring tester, 7-43 
Torque controlled power tools, 7-18 to 7-19 
Torque screwdrivers, 7-18 
Torque wrenches, 7-14 to 7-18. , „ 
Tow troctbr, 6-2 to,6-8' 

AS 32A-30\aircraft GSE tractor, 6-4 
* -MD-3,6-5\ 
^ MRS-190,6\4 

operations of, 6-5 to 6-8 
TA-18,6-3 \ 
/ TA-75A/B,6^»- 
Trailers, dollies, and carts, 6-34 to 6-35 
carts, 6-35 , \- . 
unpowered dollies, 6-34 
Training folder,. GSE, 5-7 to 5-8 
Trailing forms and concepts, 5-2 to 5-5 
formal training, 5-2 
informal training, 5-3 

m knowledge development, 5-3 
professional training, 5-3 
maintenance training, 5-3 to 5-5 
Turbine oil,. lubricants, 8-28 
Turning tools, 7-4 to 7-9 
adjustable wrenches, 7-7 
combination wrenches, 7-6 
screwdrivers, 7-7 to 7-9 
socket wrenches, 7-4 to 7-6 
Turnlock fasteners,. 8-19 to 8-20 
Types of micrometers, 7-19 



UMMIPS, Uniform Material Movement and* 

Issue Priority System, 4-8 to 4-9 
Uniform etcfi corrosicn,9-7 
Updating manuals, 3-20 to 3-21 



Vacuum gage, 7-38 ' 

Valve repair equipment, 7-40 to 7-44 

lapper, 7-42 r 

refacer, 7«41 
Vseat grinder, 7-41 

spring compressor, 7-44 * 
I * spring tester, 7-43 
Vernier micrometer caliper, reading a, 7-22 
VIDS/MAF, 2-23 to 2-26 
Vise grip pliers, 7-9 



W 



Weapons loader, 6-22 
^ Wipers, hardware, 8-8, 8-11 to 8-12 
Wire and c^ble strippers, 7-13 
Workstands, 6-52 
Wrenches, 7-4 to 7-7, 7-14 to 7-18 
adjustable, 7-7 
• Combination, 7-6 
socket, 7-4 to 7-6 
torque, 7-14 to 7-18 
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AVIATION SUPPORT EQUIPMENT 
TECHNICIAN (ASE 3&2 AND ASM 3*2) 
VOLUME 1/ BASICS 

NAVEDTRA 19925 

Prepared by the Naval Education and Training Program Development 
.Center, Pensacola, Florida 



*Your*NRCC contain^ a set of assignments and 
perforated answer sheets. The Rate Training Man- 
, ual, Aviation Support Equipment Technician (ASE' 
•3 h 2 and ASM 3 5 2) Volume 1, Basics, NAVEDTKA 
10325, Js .your textbook for the NRCC. If an 
errata sheet comes with the NRCC, m*ke all Indi- 
cated changes or corrections. Do not change or 
correct the textbook or assignments in any other 
* way. w * . 

* i 

HOW TO COMPLETE THIS COURSE 
SUCCESSFULLY ■ - 

Study the textbook pages given at the begin- 
ning of ea'ch assignment' before trying to answer 
the items, Pay attention to tables and illustra- 
tions as they contain a Tot of Information. 
Making ^our. own drawings can hfelp #ou understand 
the subject master. Also, read the learning ob- 
jectives that precede %he sets of 1tens. The 
learning objectives and Items are based on *the 
. subject flatter or study material 1n the textbook. 
The objectives tell you what you should be able 
to do by studying assigned textual material and 
answering the items. ^ - 

At this point you should be ready to answer 
the items in the assignment. Read each Itemxare- 
fully. Select the BEST ANSWER for each Item, 
consulting your textbook when necessary. Be sure 
to select the -BEST ANSWER from the subject matter 
in the textbook. You may discuss difficult points 
in the course with others. However, the answer 
you select must be »'our own. Remove a perforated 
answer sheet from the back of this text, write 
in the proper assignment number*, and enter your 
answer for ^ach item. 

Your NRCC will be administered by your com- " 
mand or, in the case of small conmands;'by the 
Naval Education and Train ing^Program Development . 
Center. No matter who administers your course * 
you can complete it successfully by earning a 3.2 
for each assignment. Jhe unit breakdown of the 
course, if any, is shown later under Naval 
Reserve Retirement Credit. 



WHEN YOUR COURSE IS ADMINISTERED 
BY LOCAL COMMAND 

As soon as you have finished an assignment, 
submit the completed answer sheet to the officer 



designated to grade 1t. The graded answer sheet 
will not be returned to you. 

If you are completing this NRCC to become 
eligible to take the fleetwlde advancement exam- 
ination, follow a schedule that will enable yoir 
to complete all assignments 1n time. You* sched- 
ule should call for the completion of at least- 
one assignment per month. 

* 

Although you complete the course success- 
fully, the Naval Education and Training Program 
Development Center will not Issue you a letter 
of satisfactory completion. Your command will 
make an entry 1n your service record, giving you 
credit for your work. 



WHEN YOUR COURSE IS ADMINISTERED 
3Y THE NAVAL EDUCATION 
AND TRAINING PROGRAM 
DEVELOPMENT CENTER 



After finishing an assignment, go on to tie 
next* Retain eath completed answer sheet until 
you finish all the assignments 1n a unit (or i\ 
the course If 1t 1s not divided Into units). 
Using the envelopes provided, mall your com- 
pleted answer sheets to the Naval Education and 
Training Program Development Center where they 
will be graded and the score recorded. Make sure 
all blanks at the top of each answer sheet are 
filled 1n. Unless you furnish allthe Informa- 
tion required, 1t will be Impossible to give you 
credit for your work. The graded answer sheets 
will not be returned. 

The Naval Education and Training Program 
Development Center will Issue a letter of satis- 
factory completion to certify successful comple- 
tion of the course (or a creditable unit of the 
course). To xecel.Y^a.course-cofflpletioirlefteFr"'^ 
follow the directions given on the course-com- 
pletion form 1n the back of this NRCC. 

• / 
You may keep the textbook and assignments 
for this course. Return them only in the event 
you disenroll from the course or otherwise fail 
to complete the course. Directions for returning 
the textbook and assignments are alven on the 
book-return form 1n the back of this NRCC. 
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PREPARING FOR YOUR ADVANCEMENT 
EXAMINATION 

Your examination for advancement 1s based 
on the Occupational Standards for your rating as 
found 1n the MANUAL OF NAVY ENLISTEO_MANPOWER 
AND PERSONNEL CLASSIFICATIONS AND OCCUPATIONAL 
STANBARBS (NAVPERS IggST These Occupational 
Standards define the minimum tasks required of 
your rating. The sources of questions 1n your 
advancement examination are listed 1n the BIBLI- 
OGRAPHY FOR ADVANCEMENT STUOY (NAVEOTRA 10U52T7 
For your convenience, the Occupational Standards 
and the sources of questions for your rating are 
combined 1n a single pamphlet for the series of 
examinations for each year. These OCCUPATIONAL 
STANDARDS ANO BIBLIOGRAPHY SHEETS (called Bib 
Sheets), are available from your ESO, .Since your 
textbook* and NRCC are among the sources listed 
1n the bibliography, be sure, to study both as 
you take the course. The qualifications for your 
rating may have changed since your course and 
textbook were pi*1nted, so refer to the latest 
edition of the Bib Sheets. 



COURSE OBJECTIVE 



( 



While completing this course you will 
demonstrate your understanding of course 
material by correctly answering Items on 
the following; the AS rating structure, 
Naval Aviation Maintenance Program (NAMP), 
publications, Aviation supply system, GSE 
training, ground support equipment, tools, 
and test equipment, corrosion control and 
hardware, feels, lubricants and hydraulic 
fluids. 



NAVAL RESERVE RETIREMENT CREDIT 

This course is evaluated at 18 Naval 
Reserve retirement points, which will be 
credited in units as follows: Unit 1: 
12 points upon satisfactory completion of 
Assignments 1 through 6; and, Unit 2: 6 
points upon satisfactory completion' of 
Assignments 7 through 9. These points 
are creditable to personnel eligible to 
receive them under current directives 
governing retirement of Naval Reserve 
personnel . Naval Reserve retirement 
credit will not be given for this ^course 
if the student has previously received 
retirement credit for an Aviation Support 
Equipment Technician M/H 3 & 2, NRCC or 
ICC. _ 



While working on this correspondence 
course, you may refer freely to the text. 
You may seek advice and instruction from 
others on problems arising in the course, 
but the solutions submitted must be the 
result of your own work and decisions. 
You are prohibited from referring to or 
copying the solutions of others, or giving 
completed solutions to anyone else taking 
the same course. 
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Naval courses may include a variety of questions — multiple-choice, true-false, matching, etc. 
Thte questions are not grouped by type; regardless of type/they are presented 1n the same general 
sequence as the'textbook material upon which they are based. This presentation Is destined to pre- 
serve continuity of thought, permitting step-by-step development of Ideas. Some courses use many 
types of questions, others only a few* The student can readily Identify the type of each question 
(and the action required) through Inspection of the samples given below. 

MULTIPLE-CHOICE QUESTIONS 

Each question contains several alternatives, one of which provides the best answer to .the 
question. Select the best alternative, and blacken the appropriate box on the answer sheet. 



.SAMPLE 



s-1. The first person to be appointed Secretary, 
of Defense under tfje National Security Act 
of 1947 was . 

1. George Marshall 

2. James Forrestal 

3. 'Chester Nimltz-* 

A — Mill 1am Halsey > 



Indicate In this way on the answer sheet: 



s-I 



b k □ □ 



„ 9 TRUE-FALSE QUESTIONS - * 

Mark each 'statement true or false as Indicated below.' If any part of the statement Is false 
the statement Is to be considered false. Make the decision, and blacken the appropriate box on the 
answer sheet. . " . 



SAMPLE 



c 



Indicate In this way on the answer sheet: 




s-2. Any naval officer' Is authorized to corres- 
pond officially wi v th afiy systems command 
of the Department' of the Navy without his 
commanding officer's endorsement. 



matching Questions 

Each set of questions consists of two columns, each listing words, phrases or sentences. The 
task Is to select the item 1n column B which is the best match for the item In column A that is 
, being considered. Items In column B may be used once, mojre than once, or not at all. Specific 
instructions are given with each set of questions. Selecttfie numbers identifying the answers and 
blacken the appropriate boxes on the answer sheet.* 

~ , SAMPLE 

Ingestions s-3 through s-6, match the name of the shipboard officer in column A by selecting 
fronv-polumr^B the name of the department in which the officer functions. 

- 1 A B Indicate In this way on the answer sheet: 



s-3. Damage Control Assistant 1. 

s-4. CIC Officer 2. 

s-5. Disbursing Officer 3. 
s-6. Communications Officer 



Operations Department 
Engineering Department 
Supply ^Department 



1 


■2 3 


4 


s-3 * □ 


i □ 


□ ___ 


s-4 ■ 


□ d 


□, — 


s-5 □ 


□ ■ 


□ 


s-6 ■ 


□ □ 


□ __L 
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N Assignment 1 

Rating Structure 5 NAHP . 

; • - r . . 

* Text: Pages i-f* through 2-2$ v . " 



In this course you will demonstrate that learning has taken place*"Dy correctly^answering 
training items. The mere physical act of indicating a choice on an answer sheet is -not iiwitself 
important; it is the mental achievement, lh whatever form it may take> priori to the physical act 
that is important and toward which 'course learning objectives are, directed., The selection of the 
correct choice for a course training item indicates t;hat you have fulfilled, ^at least in part, 
the stated objective(s). « * \ * * 

The accomplishment of certain objectives v for example, a physical act such as drafting a 
memo,' cannot readily be determined by means of objective type course £ terns; however, you can L jt 
demonstrate by means .of answers to training items that you have acquired the requisite .knowledge 
to perform the physical act. The accomplishment of certain other learning* objectives ? for* 
example, the mental acts of comparing, recognizing, evaluating, choosing, selecting, etc., may *~ 
be^e'hdily demonstrated in a course by indicating the correct answers to training items. 

< - ' ^? ' 

The comprehensive objective for this course has already be'en given. It states the' purpose 
of the course in terms of what you will be able, to do as ^you complete the course. 

* * * * '* 

.* ' ■ The* detailed objectives in each assignment state what you should accomplish as you progress 
through the ^course. They may appear^singly or in clusters of closely related objectives, as 
appropriate; "they are followed by items which will enable you to^indicate your accomplishment. 

* * " * 

All objectives in this course are learning objectives and Items are teaching items. They 
point out important ^things; they assist in learning, and they should enable you to do a better 
job fcjr the Navy. 

v . - - . 

This self-study course is only one part of the total Navy training program; by^lts very * 
nature it can take you only part of the way to a training goal* Practical experience, schools, 
selected, reading, and the desire to accomplish ^re also necessary to round out .a fully w meaningful 
training program. . •* 1 9& 

: — 4 1_ 



Learning Objective Distinguish 
between general and' service ratings, 
the terms rate and ratingsv — Identify 
.the type of materials to 3e studied 
in preparing for advancement* 



1-1. The aviation support equipment technician/ 
. (AS) racing was first established in which 
of the following years? 
1* 1950 

2. 1956 

3. J966 

4. * 1976 m - 

*■.* 

1-2*' In what manual are the minimum occupational 
requirements for advancement in all ratings 
listed? 

1. *NAVPE%S 10056-0 

2. NAVPERS 18068 (Series) 

3* NAVBDTRA 10052-W * 
4* NAVEDTRA* 10315-B / 



1-3. The rating structure for naval enlisted 
personnel in the AS rating provides for 
1 • service ratings only 
2. general ratings only 
3» both general and service ratings , 
4* general, service^ and emergency 
ratings 

1-4. *A general rating is one which reflects 
. qualifications in * 

1. civilian skills identified with .a 
peacetime Navy 

2. civilian skills identified with a 
wartime Tfavy* 

3* broad occupational fields of related 

duties and functions 
4. subdivisions rr specialties within 

broad occupational fields 

1-5* What term identifies personnel 
occupationally by pay grade? 
1 • Rate 

2. Rating 

3. General rating 

4. Billet 



1-6. 



1-7. 



Service % ratings e/ijfft at P03 and P02 levels 
'only and are not *H»licable to both regular 
Navy and naval reserve personnel. 



the following fa to? is\a service 



I- 



1-8. 



Which of 
rating ? 

1. ASM 2 

2. AS1 

3. ASCS 

4. ^ASpi^ 

What ratings have .been .^established in order 
that personnel may be utilized within the 
scope of a general rating where, 
specialization is required? 
1 • Service ratings 

2. Special ratings 

3. Emergency ratings 

4. Reserve ratings 



J -9„»_ Refej^toJfigure_-1^.1-_in..yourL, textbook. lhe„ 



general rating of Aviation Support % 
' Equipment Technician applies to which of 
the following pay grades? * a, 

1. K-4 through E-7 Y ' 
.2. ^E-*4 through E-9 * 

. 3. 1 through B-9 
4. B-8 and B-9 only • 

1-10. Refer to figure 1-1 in your textbook. At 
— * what rate level .does the AS have his first 
opportunity to apply for advancement to , 
Warrant Officer (W-2)? ♦ 
1 • Second class 

2. First class 

3. Chief petty officer g 

4. Master chief petty officer * 

1-11. Aviation Support Equipment Technicians do} 



1-12. 



NOT maintain *which 

equipment? 

1 • Electric 

2. 'Avion ic 

3» Hydraulic 

4. Pneumatic 



type of >upport 



1-13. AS technicians are usually assigned to. 

activities that perform intermediated^ 
level maintenance aboard , 
1., naval air stations 
2. aircraft carriers ^ * 

4 3. overseas shore stations 
4. all of the above 



1-14. Studying cancelle^or^ obsolete information 
will aid you in, advancement and performing 
more effectively because such information 
is valuable in passing written 
examinations and in. maintaining equipment. 



Learning Objective: Recognize and 
identify the Naval Aviation Mainte- 
nance Plan (NAMP) Including concepts , 
objectives, policies , organizations , 
and responsibilities pertaining to 
naval 'aviation. 



1-15. The Naval Aviation Maintenance Program 

(NAMP) was established and implemented by 
the } 

>1. Secretary of the {Navy (SECNAV) * 
* 2. Secretary of Defense CSECDEF) 
3". ^ President* 

4. Chief of Naval Operations (CNO) 

1-16. The NAMP establishes maintenance policies, 
' procedures and resonsibilities for the 
performance of aviation maintenance v 
throughout naval v aviation and is outlined* 
in which of the following? 
' 1. OPNAVINST 4790.2 (Series) 

2. SBCNAVINST^ 4790.2 ( Series 1 
3» AIR&ANTINST 4790.2 (Series) v ( 
4. PACLANTINST 4790.2 (Series) 



In items 1-17 through 1-20, select from column B 
"^^^tiie volumn(8) most closely related to the title 
listed in column A. ^s" 



The ASM usually is NOT required to perform 
maintenance or service on which of the 
following types of aviation support 
equipment? 

1 . Gasoline and^diesel engines in * * 
~ self-propelled equipment and associated 
automotive systems 
Gas turoine compressor units and 
* air-conditioning systems used in 
servicing aircraft 

Gas turbine compressor unit test stands 
Jet engine test cells 



1-17. 



1-18. 



t A. Titles 

Intermediate 
maintenance 



level 



B. Volumesv 



1 . ' Volumn I 



2. Volumn II' 



2. 



3. 
4. 



Concepts, -objectives, 
policies, organizations 
and responsibilities 



3. Volumn III 



4. Volumn IV 



1-19. Depot level maintenance 

\ 

1-20. Organizational level* 
maintenance 



\ 



e 
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Refer to figure 2-2 in your text book. 

The numeral "04" refers* to which, of., the 

following? 

1 • Chapter 4 TV* 

2. Paragraph 4 * 

3* Section 4 

4* Both 1 and 3 above 



1-27. The quality assurance/analysis division 
is a subordinate division of « 
administrative 
material control • 
production 



1. 

2. 
3. 
4. 



1-22. 



\ 



1-23. 



As an* AS, you can be assigned to * 

aircraft squadrons., aircraft carriers, and 

naval air stations. What level of 

maintenance would you perform at an AIMD 

aboard ship? 

1 ♦ Organizational 

2. Depot 

3* intermediate 

4. Both 1 and 3 above 

Major overhaul ^and, modification of g£E 
performed at* industrial type facilities is 
which of the following' J.eveis of 
maintenance? 



lowi 



<\ • Or ga\i izXt^so na j 

2. Depot\ * 

3* Intermediate 

4. All of the above. 



Learning Objective: Recognize the 
duties and responsibilities of the 
quality assurance division v 



1-29. The division that an AS^ould have the 
most contact with and which is . 
s N responsible for .keeping defects from 
affecting or irJfierferring with 
maintenance is 
1 • production control 
2~ qualTty^as8uTance~ 
3. mateaTii control. ' 
• 4* both V and 3 above 



1-29. 



Learning Objective.: Identify the 
organizational structure of different 
maintenance actiyites as to divisions 
and indicate th^responsibilites of 
each. v 



1-24. In an ^Organizational Maintenance 

Department, who is responsible for 
estimating and programing facilities, 
equipment, manpower, and training 
, requirements? 

1 ♦ Supply officer 

2. Commanding officer 

3. Material officer ; . ) 
4* Maintenance officer 



1^30. 



1-31. 



1-25* The administrative, quality assurance/ 

.analysis, and maintenance/material central 
3i visions are under the direct supervision 
of which of the following? ^ 




1. 
2. 
3. 
4. 

1-26. In 



Commanding officer 
Assistant maintenance^pff leer 
Maintenance officer 
'Supply offi 



1-32. 



i 




5. I na*. maintenance department, there are 
^^two major types of divisions, which are 
K staff and production 

2. staff and supply 

3. production and supply 

4. staff, production, and supply 



1-33. 



The achievement of quality assurance 
depends on which of the following? 
1. Safety officer and division officer 
2$, Production, knowledge, and special 

• skills ^ r; 

3. Quality, assurance officer' 
♦4. Prevention, knowledge, arifc 
skills 



pecial^ 



Which if any t of the following' divisions 
establishes minimum qualifications » 
required for personnel selected for 
collateral duty inspectors (CDI)? 

1. ^Quality assurance * 

2. Maintenance control 

3. The cognizant division 

4. None * 

The quality assurance division is manned 
by highly skilled ^maintenance personnel 
who^re known ,as ^ 

1 . CDls 

2. ^ -CDQARs* 
^3. QARs 

4. all of the above h ' 

An AS* assigned to QA should which of 
,the following rates? 
M.^ASM-2 
2. AS-1 
• 3. ASE-2 
4. ASH- 2 * 

\ 

Which^of the following division officers 
is responsible for establishing * 
qualifications for CDls? * 

1. Material control officer ^ 

2. Quality assurance officer 

3. Production division officer 

4. Assistant maintenance officer 



3 - 
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1-34. When* CD Is perform quality assurance ^ 

functions within, the work center, they are 
responsible to which of the following v . 
officers?* 
1 • Division' 

2. QA 

3. * Safety • ^ 

4* Maintenance^material 

♦ ^ 

1-35. OPNAV 4790.2 (Series) clearly state*, if 

there is h shortage of personnel, all CDis 
may inspect their* own work and sign as 
. inspector. * * 

1-*36» The types of audits conducted bv quality 
assurance a^re ' 
v 1 . work center audits 

•2. special audit and (Quarterly audit 

3. work*»center and ;3pecial*audits 

4. quarterly and work reenter audits . 



1-37, The work center audit conducted by ,QA 
should be held *at least 
1 • monthly m v 

, 2. quarterly *t 

3. semiannually^ 

4. annually 



t 1-38 J A duty of the data analyst in the quality 
; assurance/analysis division is to • 
1. act as a technical librarian 
j 2. perform the MDS .functions of the 
division 

* w 3. perform the duties of an auxiliary QAR 
4/ act as a division liaison with 
maintenance control 

1-39. Audits are* conducted^ by quality assurance 
and provide a means for evaluating the 
maintenance department as to 

1. personnel and their skill 

2. compliance with safety/cleanliness 
regulations . 

3. calibration of test equipment 

4. all of the above 

* Learning Objective: Identify ^ 
responsibilities and duties of the 
maintenance/material control division'' 
of an AM), in relation to supply, . 
maintenance, and production divisions. 



1-40. In an intermediate maintenance activity, 
which work center is responsible for 
proper planning, scheduling, and assigning 
the various^ maintenance tasks performed? 

1. Quality assurance < 

2. Maintenance control 

3. Material control 

4. Maintenance administration > 



1-41. The work center tha\ acts as liaison ^ 
between the department^ and the local • 
supply activity is which of .the 

* following?.* . . ^ 
!• Maintenance* control v 

** 2. Qiality assurance I 
«% 3. Maintenance administration 

4.* Material* control 

«* » 

1-42. Which of the following work centers 

•coordinates, controls, and processes al}» 
supply and material requis^tons in the 
de^rtment? 
* 1. Material control * 

2. Maintenance control ' <"* 
•3. Maintenance administration 
4. Quality assurance 

1-43* The standard organizational framework of 

* an intermediate maintenance department 

_ allows for how many production '-divisions? 

. * 1 . Six 
■ 2, Seven J > 
\ 3. Three 

%4. Four " > 



Learning Objective: Identify types 
pf maintenance + action 8, "inspections, /~> 
and procedures for documenting 
maintenance history ard custody of 
GSE. 



1-44. The Ground Support Equipment \ GSE) 

division is authorized to perform which 
of the following types of maintenance 
^agfcions? * » 

1 V Scheduled, level 1 only 

2. Unscheduled, leve} 2 only s- 

3. Scheduled and unscheduled 

4. Level 2, but/ not level 1 

1-45. There are how many types of maintenance 
actions? 

1. One 

' ' 2. Two 4 

3. Three 

4. Pour 

1-46. For an effective scheduled maintenance 
program, you must have Maintenance 
Requirements Cards (MRCs). MRCs do NOT 
contain instructions for | 
* 1 • periodic inspections 

2. repair, 
action 

3« acceptance inspections 
4. all of the above 



adjusting, or corrective 
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\ In items 1-47 .through 1-49, select from column B 
J the type o( Inspection associated with each 



definition in column A. 



B. toypes oj{ ■ 

inspections t 

1 • Preopera- 
tional 

2* Special 

3 • Acceptance 

4. Periodic 



A. Definitions 

1-47. The daily inspection 
accomplished prior to 
the. first use of the 
subject equipment for 
* that day > 

1-48* The inspections yhich 
are accomplished in 
intervals of days,' 
weeks, hours, or months 

1-49. An inventory of all 

installed and loose % 
material, configuration 
^ verification, test of 
systems, and a thorough 
preoperational inspection 



1-50. What type of Inspection, -4f any, is 

performed^ when a ^piece of QSE is shipped 
f 50m one command to another command^ 

X 1 • Transfer oniy 

2. Acceptance only 
• 3K Both 1 and 2 Above , 
4* None 

1-51 • The Custody and Maintenance Record is 

divided into six major sections, four on 
the front and two on the back, and is 
fr maintained to provide a complete 
maintenance history of each unit of \ 
support equipment until the unit is 

* retired* * 



In items 1-52 through V-54, select from column B 
the correct OPNAV form number for the forms 
listed in column A* . ■ • 



A» Name of Forms 

1-52. GSR Custody and 

Maintenance Record 



B. Number of Forms 
/l. "OPNAV 4790/51 
2. OPNAV- 4790/52* 



1-55* Which of the following, forme^records is 
Y used to^ record acceptance/ transfer, 
J t . rework,^ preservation. on GSE? *\ 
r-% 1/ OPNAV 4790^51 k • • 

4 i\2. OPNAV 4790/52^- . x % ~ . 

3:/ OPNAV 4790/2B^ 
r ~V. -OTNAV ^90/5,0 ' 

*,1-56. Which of the following forms is used 'to . 

record operating and^ periodic maintenance 
'information?* 
* * n t; t OPNAV 4790/51 

2. OANAV 4790/52 

3. 0*NAV 4790/50 

4. OPNAV 4790/2* 
i * * * v.. 

1-57. Entries made on the Sub-Custody aria 

Periodic" Maintenance Record, O^AV Form 
4790/50, are the responsibility of the' 
activity having prime custody of the 
, pertinent .equipment. -.J* 

1-58. What may be used to determine the 

operating time\ recorded on GSE periodic 
maintenance records? \ 
1 • Hour meters 0 
» 2. Start meters 

,3. Daily" usage accounting- . * J 

* 4* All of the above v 

1^*59. When transferring GSE on a^permaaent 

basis, which of the following record (•) 
must accompany the equipment? 

1 . GSE Custody and Maintenance Record 

2. GSE Daily Record ( 

* 3. GSE Sub-Custody and Periodic 

Maintenance Record . ' 
% 4. Both* 1 and 3 above' 



* Learning Objective: , Identify 
Maintenance Data Reporting (MDR) and, 
the codes associated with each* 

' 4 ^— 

1-60^. Maintenance Data Reporting (MDR) is used 

1 to produce reports 'for the management and , 
improvement of ' i 

M material , 
2* i equipment design -* 
3* { maintenance and supply * ^ 
4* all of the above , [ *w. 



1-53. GSE Sub-Custody and 

, Periodic Maintenance 3. OPNAV 4790/50 
* Record 

4.„ OPNAV 4790/6Q 

1-54. GSE Daily Record 



rv 



5 * 
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In item* 1-61 through 1-63, select ths s&st 
correct defintion in column B, for ths terms 
listed in column A. 

• . «- . 

mi a; Terms 

1-61. Maintenance 

' J Action 



1-62. 



Off -equipment 
wprk 



1-63. On -equipment 
work S 



B. Definitions 

I 

1. Maintenance » 
performed on ^ 

% complete items * % 

2. Maintenance that 
consumes man-hours)' 
material ' 



3. Maintenance 
performed on 
removed items 



1-64^ An alphabetic/numeric code that consists 
* of five or aavsn..characters_and^nown^as_a 



- Work Unit Code (HOC) identifies which of 
** the following? 

* 1. System/subsystem «, * 
^ 2 • Assembly /component * * * 

3. Type of equipment/unit f 

* 4. Both 1 and 3 above 

• • 
1-65. «lhe cotfe used to describe equipment • 
malfunctions and .consists of three 
*„ characters is the 

1 . >Work Onit Code . r 
jfcC When Discovered Code \ • 
3. x Action. Taken Code ' 
i 4. Malfunction Code • > 

1-66. The pode used wtjen reporting repairable 
items found to be nonrepairable^at the 
V ' N intermediate maintenance level are 
t referred to as v^he^ 

/Support Action Code " " % J% 

4. Action Taken Code v 

3. - Work Unit Code „ 

4. Mien* Discovered Code - 

67. Support Action Codes are used to identify 
1 . removed and replaced material 
*" 2. e routine* re^eti€ive« maintenance action 
. 3. nonrepayable material „. - \ / 

/ 4. all of 'the above 



1-68. Type Maintenance Codes are used to 
describe the type of work being 
* * accomplished. Calibration of precision 
measuring equipment is coded. , 

* 1 • A* * V * • 

3. C 

4. B 

1-69* Which of the following codes reflects 
' * the^type of data being reported? 

1. Type equipment t * 

2. Transaction 

3. Type Maintenance * * 1 

4. Support Xctioij . . * 

* * 
As an AS, the Type Equipment Code you 

will most commonly use 2s. which of the 

following series?, * 

1. A 

3. G 

4. ^ 



1-70. 



1-71, 



The Type Equipment Code used for the 
mC-2A Mobile* Elec tic Power Plant (MEPP) 

i» • . ^ *, 

1. GAC6 

2. *GACG 

3. GACB * \ 

4. GACA • \ 



1-72. 



The handbooks H4-1 and H4n2 publishmg b 
Defense logistics Service Center is a 
cross reference listing of ' * 
1.* Type Equipment Codes and names 
^2. manufacturer's codes and names 

3. Type Maintenance Codes 

4. both 1 and 3 above 



MAMF and* Publications 



Assignment 2 



Taxti Pages 2-22 through 3-13 



i 



Learning Objective: Recognixepand % 
identify tha VIOS/MAP and SAP's* 
usad to raport maintenance action, 
including tha codas usad. • 

2-1 • A four-digit number that Identifies^ tha 

year and numerical day of tha yaar Is known* 
as tha 

» 1. job control number 

2. suffix nuabar" 
v*. 3. Julian data * * * 

4. elapsed* maintenance data 

t 2-2. ^ The Job Contrdl Nuabar ,(JCH) allows 
1 separate ideWtlf ication of ^a&ph maintenance 

action and iraomposed of 
" 1 • tha organization coda 5 

2. tha day ' * 

3*' tha sarial nuabar « 
* 4. all of tha abova 



2-3* Tha Visual Information Display 

System/Maintenance Action Form (VIOS/MAP) v 
uaad primarily for organise! tonal level 
maintenance is OPNAV Fora . 
1.. 4790/52 % 
2.,- 4790/60 

*Y. 4790/59 . * r. 

A. 4790/01 . - 

2-4. Tha VHJS/MAF usad priaarily by' 

* \ organisational and intaraadiata aaintananca 
, Viaval activities is OPMAV Fora 



: s 1 



+ 1. 


4790/52 * 


2. 


4790/60 


3. 


4790/59 


4, 

1 


479b/61 * 



2-5/ «1ha work can tar MDR verification copy 5 
* ' * is 'used for the work -center daily audit. 



In iteaa 2-6 .through 2-9 froa column B, match 
the corf ect copy of the 5-part VIDS/MAF to its 
intended use listed in column A (I-level 
maintenance). " * 





A. Uses 


B. 


VIDS/KAFs 


2-6. 


Work center register 


1. 


Copy 1 


2-7, 


Ready Por Issue (RFI) 


1 

2. 


Copy 2 


2-8. 


i 

•Supply Department 


3. 


Copy 3 




^Register 






- V 




4. 


Cop^y 4 



2-9. Production Control >s 
Register 



2-10. Which. of the following persons is 

authorised V* sign the "Inspection By" 
block <&n a VIDS/MAP? 

, 1. The^technican performing the jofc^ 
* 2. The wor\c center supervisor 

3. ^ technician noVMirectly involved 
with* theXtesk 

4. A quality msaorance representative 

2-11. Support Action Poras (6APa) are 'uaad to 
raport which of the following? 
V Hgnrepetltive* maintenance actions 
2m Scheduled maintenance actions 
Repetitive- maintenance actions 
4. ' All* of the above 

P . 

2-\2." Who must sign a SAP to indicate that 
screening has been completed? 

1. [ Workar/crew leader • 

2. l # Work center supervisor 

3. Wviiion' chief 1 

4. Data "analysis representative 

• U L_ 



Learning Objective: Identify . 
publications pertinent to 'the GSB 
work center as to type and use and 
* indicate related procurement/ 
updating, and identification procedures* 

^ - 




v. 7 
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0 In answering items 2-13 through natch 
the correct VIDS/MAF block title to the 
VIDS/MAP block number, as you refer to the -'text 
and figure 2-13* 



2-13. 



Work Dnit Code s • 
1 • A-22 

2. A-29 

3. At 

4. Ai34 



*7* 



2-14. 




2-23* -Elapsed maintenance time 
% ~ 1 . A-29 ^ 

2. A-36 

3. A*48 * 
* 4*. A-45 

i 

> 

2-24. Type Maintenance Code 

1 . A-45 

2. A-59 

3. A-39 
4., A-J32 



2-2$. Bureau/Serial Number* 
1« A-58 
2. A-45 
w ^9. A-39s 

4. A-52 ? 



2-15. 



2-16. 



2-17. 



Action organization 
1 i A-22 

2. A-29 * 

3. K A-32 

4. A-34 

Transaction Code \ 

1 . A-32 

2. A-22 

3. A-29 • , 
4*. *A-36 

Maintenance level 

1 . A-34 * 

2. A-36 

3. A- 35 

4. A-41 



2-18. Action Taken Code 
. 1. A-36 

^. A-35^ 
> 3. A-41-' 
4. A-22 

2-19. Malfunction .Code ' 
U A-29 

2. A-34 

3. A-36 

* 4. A-48 *' 

2-20. Items Processed , 
% U A-58- 
■ 2. A-59 

3. A-39 

4. A-52 

2-21. Type Equipment Code 

1. A-36 ( 

2. A-48 

3. A-45 

4. A-39 ' 

2-22. When Discovered 

1. A-22 • - 

* 2. A-36 
3. A-35 
4 r A-58 



2-26. 



2-27. 



v 

2-28. 



2-29. 



2-30. 



Aeronautic publications that deal with' 
operations and maintenance* of ground 
support equipment are issued by the 
~authority-of— the — — *-— 
1 • Chief of Naval Operations (CNO) 

2. Secretary of the Navy (SBCNAV) 

3. Naval Air System Command (NAVAXR) 

4. Aircraft controlling custodian (ACC) ^ 
r > 

Technical manuals and other data 
pertaining to naval aviation are managed 
and distributed by the commanding officer 
of the */ 

1. foayal Air Systems Command ,(NAVAIR) 
2* tfeyal Air* Technical Services Facility 
( NAVAIRTECHSERVFAC ) 

3, Naval Aeronautic Publications Command 
(N<VAIRPUBCOM) t 

4. all of v the abo>ve 

Technical manuals do not provide current 
authoritative information* about material 
upkeep, .checks, tests, and repairs -on 
equipment. Therefore personnel 
responsible^ f or tHe^pperation and 
maintenance o£ GSE need not be thoroughly 
familiar with them. * 

Publications "known as' aeronautic ^ 
publications and issued by NAVAXR art 
divided into which of the following 
categories? 
1. 
2. 
3. 



4* 



Technical manuals 
Technical directives 
Engineering drawings and associated 
data f 
All of the above 



The information contained in aeronautic j 

publications is 

1 • general , y 

2. specific / 

3. both 1 and 2 above 7 

4. none of the above 



r 1 



?-31. ^ A document containing supplemental 

information for aeronautic manuals that" is 
iamQed, periodically is called a 

1. letter-type technical directive 

2. notice or technical order 

3. bulletin or notice 

4. technical change* 



2-32. 



'2-33. 



2-34. 



2-35. 



2-36. 



The -listing of manuals that are available 
on specific items of aeronautical \ 
equipment is found" in which of the 
following? * . 

1. Navy Stock List of Forms and j 
^Publications, NAVSUP 2002 
Equipment Applicability "List, NAVAIR 
00-500A i * 
Aircraft Application List, NAVAIR 
00-500B 

Directives Application List, NAVAIR 
OO^SOOC 7 



3. 



4. 



Hca) is the NAVAIR 00-500AJcept_,.current? 
1 • By semiannual reissue and monthly 
\ * supplements 

Zl By annual reissue and quarterly 
supplements 

3. By quarterly reissue and monthly 
supplements % , 

4. ' By quarterly supplements only 

Which of the following publications has t 
the cross-reference index listings of 
NAVAIR publi cations according to model/ 
type/part number? 

1. Numerical Index * 

2. Equipment Applicability List < , 
^3. Aircraft Application. List 

4. ^Directives Application List by 
Aircraft Configuration 

Refer to Figure 3-1 in answering questions 
2-35 through 2-39. 



2-37. In which jcolumn/heaalng of the NAVAIR 
00-500A„4o you find a descriptive term 
for equipment listed? 

1 . Vendor - 

2. Nomenclature 

' 3. Model/type/part number 
4. Supplemental remarks 

2-38. If a model/type/part number is being 

supplemented with other part number ^ 
information, in which column i^ an entry 
made? * , 

1. Supplemental part number data 
. 2. Supplemental remarks \ 

3. Model/ type/part mimbeSr „ 

4. "Nomenclature 

a » - 
Under the column heading of Security * 
Classification (SC), which of the - 
following letters indicate that a 
technical manual is classified? . * 1 

1. C and Ui — . . 

2. S and C 

3. S and U 

4. Any combination of die above 



2-39. 



2-40. 



2-41, 



The column, model/ type/part number, lists 
all items of' equipment by 

1. alphabetical sequence 

2. numerical sequence 

3. alphanumerical sequence 

4. nomenclature /description 

The 5-digit code, that identifies the 
contractor and/or government agency that 
manufactured the item of .equipment is 
listed in tJ0 column headed ( 
model/Sfpe/part number 

2. nomenclature 

3. vendor 

4. any of the abcve 



2-42. 



2-43. 



A complete list of manual types and tfieir 
corresponding codes can b$ found in the 
introduction of Volume 1 of 
1 . NAVAIR 00-500A * 
NAVAIR 00-5008 

3. NAVAIR 00-500C * * % 

4. NAVSUP 2002 

Before^ ordering, a technical manual, to 
obtain the complete publication title, 
date* and requisition restriction code, 
you should refer to 

1. NAVAIR 00-500X 

2. NAVSUP 2002 
NAVAIR 00-500B 
NAVAIR 00-500C 

/ 

How* is NAVAIR 00-500B kept current? 

By annual reissue with no supplements 
By semiannual reissue with monthly 
supplements 

By letter-type directives, as 
—occurring / 
By bimonthly addend urns 



3. 
4. 



2. 



3. 



4, 



What is the general subject 
classification number for Ground 
Servicing an4 Automotive Equipment? 

1. 11 

2. 12 

3. • 16 

4. 19 




.2-44., The subject classification of 
! 'publications in group 17 Is 

* - 1* general 

• 2. - powerplants 1 
4 ! l 3. accessories 

*4. machinery $ tools , and**test equipment* 



( 



2-53. Which publication is principally used 
for ordering forms and publications? 
, 1. NAVSUP 2002 
* 2. NAVAIR 2002 
0 3. NAVAIR 00-500C 9 

-4. NAVSUP 0O-5t)6c 



r 



2-45. A listing of NAVAIR letter-type directives 
is found in •» 
!• NAVAIR 00-500A 
. 2 # " NAVAIR 00-500B 

3. .NAVAtR 00-500C ^ 

4. NAVAIR 00-500D % ^ 

V ' ' / ' 

2-46. The NAt'AIR 00-500M is dividea>'Jnto 
many parts? 

!• One - ¥ 

2* Two 

3. Three 

4. Four 

• " ' ' 'a ■ C ^_ 



The cartridge number system for ground support 
equipment, is different from those for aircraft. 
In items 2-47 through 2-50, select from 4 column B 
the correct definition for cartridges listed In 
column A. 



A. Cartridges 



2-47. SE-1 
2-48. SE-2 
.^-49. SE-3 



B. Equipment 
♦1 



2-50. 



SE-4 



Power gene rati oh 
and, supply * 



2. Servicing, 
equipment 

3. Handling equipment 



Testing, check- 
ing* calibrating, 
inspecting 



2-51. Refer to figure 3-2* The number listed 
after the decimal point indicates the ■ 
maintenance level. Whictj of the following 
numbers indicate intermediate level 
maintenance? 

♦ 1.* .653 fc 

. Z. <755 i 

* ■ 3. <122 

4. .401 

2-52< Which of the following publications is a 
cross-reference for Support Equipment 
Changes (SEC)? 

1. NAVAIR 00-500M % 
i. NAVAIR 00-5005E 
3*. NAVAIR. 00-500A 
4. NAVAIR 00-500B 



2-54. Which of the following items of 

information is contained in Section I of 
the NAV$uT 2002? 

1. Instructions and notices 

2. Manual-type publications 

3. Technical directives 

4. All forms used^by the* Navy 

2-£5, Which of the following items of 

information is contained in Section XX 
of the NAVSUP 2002? 

1. Manual-type ^publications 

2. All forms ,used by the Navy 

3. Instructions and notices 

4. Technical directives 

4 

2-56. Which of the following items of 

information is contained* in Section III , 

of the *AVSUP 2002? 

1 • Instructions and notices 

2. - Manual-type publications 
, 3. Technical directives 

4. All forms i^sed by the Navy 

2-57/ New microfiche editions of* NAVSUP 2002 
are issued 
1. monthly 
" 2. quarterly * 

3. semiannually 

" 4J annually '\ * 



' \ 

Learning Objectives Identify methods 
for numbering both manual- and letter- 
type publications and recognize what 
is indicated by various parts of the 
manual classification ^code. 



2-58* What prefix is assigned to publications 
originated by the Naval Air Systems 
Command? 

1. Air Force Navy (AN) 

2. naVaer (na) 

3. navair (na)' 
4* navweps (kw) * 

2-59. Part II of the manual-type publications 
code number designates which of the 
following? 

specific group/class 
A specific manufacturer 

3. A specific type/model 

4. All of the^above 




4Z> 
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2*60* Part III "of the manual- type publications 
coda number designates which of the 
following? 

1* A particular group 
2* A specific manufacturer 
» 3* A specific sanual 
A general manual 

* 

2*61* How are :ietter-type publications changes 
numbered that relate to all support 
equipment? 
1* By Julian date 
2* By calendar date 
3* In number sequence 
4* In alphanumeric sequence 

2-62* How are letter type materials pertaining 
to support equipment numbered? 
1* Consecutively according to specific 

application t 
2* Numerically according to general 

classification 
3* Consecutively according to subject 

matter 

4* In either of the systems listed in 1 
and 3 above 

2-63* When they are available for issue, all 
manuals and letter materials , EXCEPT 
instructions and notices* are assigned 
code numbers and are listed in the 
1* Navy-Air Force Publications Index 
2* Naval Aeronautic Publications Index 
3* Navy-Air force Publications 

Instruction 
4* Naval Aeronautic Publications 

Instruction 

2-64* Instructions and notices are HOT listed in 
which of the following? 
1.* NAVAIRINST 5215 

2* Naval Aeronautic Publications Index 

3* NAVSUP 2002 

*4« Both 1 and 3 above 



Learning Objective: Identify the 
regulation governing security of 
classified publications, and 
procedures relating to the reissue 
and the one-time issue of aeronautical 
publications* 



2*66* The Department of the Navy Information 
Security Program Regulation, OPMAV 
Instruction 55l0*t (Series), ie issued by 
1 ♦ SBCNAV 
2* CNO 
3* DOD 

4* NAVAIRSYSCOM 

2-67* The provisions of OPNAV 5510*1 (Series) 
apply to 

1* civilian personnel only 
»2« enlisted personnel only 
3* officer personnel only 
4* 'every person and eyery activity in . 
the naval establishment 

2-68* Security classifications appearing on 
printed manua'.s or NAVSUP 2002 apply 
only to which of the following? 
1« Equipment covered in the manual 
2* Information contained in the manual 
3* Both 1 and 2 above . 
4* Personnel using the manual 



In items 2-69 through 2-71, select from 
column B the procurement method that is most 
closely associated with each statement listed 
in column A* 



2-70* 



2-71, 



A* Statements 


B« 


Procurement 






Methods 


Aeronautical 






publications are 


1. 


Automatic 


provided by the 




distribution 


Naval Technical 




list 


Service Facility 






(NATS?) to a newly 


2* 


Ordering direct 


commissioned NAS« 








3, 


Initial 


A request is made 




outfitting 


that future issues 






of a particular 


4* 


Outfitting 


publication be 




allowance 


received by the 






AIKD of a NAS* 






DD Form 1348 is 






submitted by an 






AIKD officer for 






a particular 






publication 







2-65* The Department of the Navy Security Manual 
• for Classified Information, which governs 
, the safeguarding of classified information 
^ relative to all military and civilian 

personnel and the activities of the naval 
establishment, is issued as OPNAV 
Instruction 5S1<M (Series) by the Chief 
t of Naval Operations* 



\ 



ERIC 



326 



Assignment 3 



Publications and Supply 

r r • 

Textt Pages 3-13 through 4-5 



3-5. 



3-1. 



3-2. 



3-3. 



3-4. 



3-6. 



Learning Objective! Identify by the 
content aviation publications which 
provide information beneficial to 
maintenance personnel. 



Which of the following publications is NOT 
published for general distribution but 
provides useful and timely information for 
commanders and other authorised personnel? 
1 • Croesfeed 

2. Approach 

3. Naval Aviation News v 

4. ^ Digest of U.S. Naval Aviation Weapons 

If an AS wants to obtain the most accurate* 
current information on the subject of ' 
accident prevention, whet should he read?* 
1 • . Approach . ^ 

2. Navel Aviation News 

3. The applicable Crossfeeds 

4. MICH 



Learning Objective x Recognise manual type 3-7. 
publications of special interest to the AS, \ 
including their contents # usee, \ 
originators, identification markings, and 
updating procedures. 

Allowance Lists are included in what series 
of publications ,in the Naval Aeronautic 
Publications Index? 

1. 00 

2. 03 

3. 17 

4. 19 



3-8. 



Repair parts, nuts, bolts, etc. are 
included in which of the following 
publicationa? 

1. Data Material List 

2. Initial Outfitting List 

3. Allowance Lists 

4. Aircraft Material List 



Data and documentation needed to determine 
and establish support equipment 
requirements and inventory control of 
ground support equipment are provided in 
the 

1. Application Dcta Material Readiness 
List (ADMRL) 

2. Aeronautical Allowance List 

3. Aircraft Maintenance Material 
Readiness Ll.t (AMMRL) 

4. Individual Material Readiness List 
(IMRL) . i 

The initial list established by NAVAIR 
that specifies requirement* for each item 
of aircraft maintenance support equipment 
at each level of maintenance is which of 
the following? 

1. Individual Material Readiness List 
(IMRL) J 

2. Application Data Material Readiness 
l|ist (ADMRL) 

3. Aircraft Maintenance Material 
Readiness List (AMMRL) 

4. Aeronautical Allowance List (AAL) 

Which of the following material readiness 
lists specifies the types and amounts of 
ground support equipment required to 
maintain material readiness of the 
maintenance activity -to which the list 
applies? 

1. Individual Material Readiness List 
(IMRL) 

2. Application^ Data Material Readiness 
List (ADMRL) 

3. Aircraft Maintenance Material 
Readiness List (AMMRL) 

4. Master Cross-Reference List (MCRL) 

Which of the manual -type publications 
series shown in table 3-1 are of special 
importance to the AS? 

1. 00, 17, and 19 

2. 00, 02, and 17 

3. 01, 02, and 19 

4. 02, 03, and 17 
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-9* After 'the support equipment manuals are 
prepared by the manufacturer', who has the 
-authority tc issus thea? 

Ths Naval Ship Systems Command 
2? Ths Naval Air Systems Command 
3* the Naval fUterial Command 
4* Any of the above 

3*10. Support Equipment, Manuals/Cont^in detailed 
instructions for performing 1 
1 • maintenance and repair , 
2* service and inspection 
3* o^ration* and overhaul 
4* all of the above 

3-1 U Which section of the Operation and Service 
Instructions Manual usually contains a 
table of specifications,, for the* 
equipment's systems? 

1. I 

J- 11 » 
3. Ill 

4* IV 

3-12. *What Information is NOT included in the 
operating procedures section of the 
Operating and Servicing Instructions for 
an item of support equipment? 
1 ♦ The principles of operation 
2* The preparation of the unit for use 
3* The purpose and use 'of the operating 
*" controls 

4* The purpose and use of the indicating 
instruments 

3-13. What means is usually used in the 
pertinent Operating and Service 
Instructions section to indicate the 
inspection intervals of a component or 
system of support Equipment? 
1. Tables 
2* Diagrams 
3* Charts 

4* Either 1 or 3 above 

3-14. When an AS performs periodic inspections^ 
what section of the Operations and Service 
•Instructions should he use along with the 
Maintenance Requirements Cards? 
1 . Operating Instructions s 
2* Illustrated Parts Breakdown 
3. 
A* 



3-15. The manuals that contain repair or 
overhaul instructions for support 
equipment are usually issued at which of 
the following maintenance levels? 
1 . Organisational 

2* Intermediate ^ 
3. Depot 

4* All of the above 

3-16* What publication is designed to aid 

maintenance personnel in identifying an£ 

ordering replacement parts? 

1. Overhaul Instructions Manual 

2« Ser4p.ce Instructions Manual 

3. Illustrated Parts Breakdown (IPB) 

4. Maintenance Instructions Manual 

3-17. Which of the IPB sections contains 
information that will aid an AS in 
locating parts quickly and easily? 

1. the Introduction 

2. The Group Assembly Parts Lists 
3» the Numerical Index 

4. Any of' the above 

3-18. the Numerical Index of the IPB contains 
information pertaining to 
1. National Stock Number data * 
2* figure and index numbers 
3* source data and repair codes 
4* all of the above 



3-19* tye NAVAIR Manual that is required 

• reading for all personnel performing 
x hydraulic maintenance functions on naval 
aircraft and GSB is designated 
1. NA-17-1A-01 
2* NA-00-80T-96 

3. NA-1 7-08-42 

4. NA-01-1A-17 



Select from column B, the NAVAIR publication 
that relates most closely to the statement in 
column A* , 



t Overhaul and ftepair 
-Service Instructions' 



A, Statements 

3-20* Contains infor- 
mation on the 
repair and test- 
ing of tie down 
chains 



B. Publications 

Am NAVAIR 17-1-114 

2. NAVAIR 17-1-125 

3. NAVAIR 01-1A-509 



3-21. Pertains to GSB 
cleaning and 
corrosion 



3-22* Pertains to air- 
craft corrosion 
controls 
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3-23. What la tha aubjact classification of tha 3-30. 
publication MAVAIR 19-45*1? 
1 • Index and application tab la i for 
j aircraft jacks 

2, Indax and application tablas for 

aobila a lac trie power plant* 
3* Indax and application tablas for tow 
tractora 

4. All of tha above 3-31. 

3-24* Which coda number in manual-type 

publications idsntifiaa tha aubjact 
bra a* down partaining to aircraft 
hydraulic jacks? 

1. 19-10 3-32. 

2. 19-20 

3. 19*70 

4. 19-80 

3-25. MIXi-H>BK-300B ( providaa a coniolidatad 

aourca of descriptive information about 
individual items of ground support 
equipment uaad by tha Navy, Air Porce, and 
Army. 3-33. 

3-26. Chan gas to publications that ara ha Id by 
production divisions ara incorporatad into 
tha publications by paraonnal of tha 

1. Administrative Division 

2. tachnical library staff 

3. $iality Aasuranca Division 

4. raspactiva work cantara 

3-27. Changas or ra visions to aanuals may ba 
iaauad in which of tha following forma? 
1. Write-in matarlal 
2: Replacement or additional pagas 

3. 8upplamantal data * 3-34* 

4. 1 and 2 abova 

3-28. If an A3 in a work cantar files a paga of 
tachnical information next xo an affactad 
paga in a publication, what typa of changa 
is ha incorporating? 

1. Wrlta-ln 

2. Replacement 3-35. 

3. Supplamant data 

4. Dupllcata changa 

3-29. Which of tha following stataaanta 

corractly daacribas a supplementary paga 
numbered 5-65A and tha information 
thereon? 

1. It la placad batwaan pagas 5-65 and 
5-66, and may apply to althar of those 
pagas, but not to both 

2. It is placad batwaan pagas 5-65 and 
5-66, and may apply to althar -or both 

of those pagas ^ 3-36. 

3. It is placad after paga 5-64, and 
applias only to paga 5-65 

4. It la placad batwaan pagas 5-65 and 
5-66, and applies only to page 5-65 



Where is the issue date of a replacement 
paga in a manual noted? 

1. On tha back of the manual's cover page 

2. On tha bottoa of the replacement page 

3. On tha back of the replacement page 

4. On the front of the manual's cover 
paga 

The currentness and coapleteneas of a 
manual can ba determined by checking the 
change notice cover paga list and data of 
issue pertaining to each change against 
the corresponding page of the manual. 

Ihe Rapid Action Change (RAC) system has 
been developed to get urgently ' required 
information to the field that affects 
which of the following? 
ti Hazard* to personnel 

2. Plight safety 

3. Aircraft or equipment damage / 

4. < All of the above 

\ 

normally, a i^utine change must be 
incorporated in a manual within how many 
working days? 

1. Two 

2. Pour 

3. Three 

4. Pive 



Learning Objective: Identify types, 
contents, purposes, and procedures, 
assoc^Jted with letter-type publications. 



What type of directive should be used if 
material of *a technical nature needs to 
be disseminated? 

1. Change or Bulletin 

2. Bulletin or Notice 

3. Teohnical Note or Change 

4. Notice or Technical Order 

Of the following directives, the one that 
would be classified as a Bulletin is the 
one which contains instructions and 
directions to 

specified workstand 



1. 



install a 
component 

2. correct a safety or operational 
condition 

3. perform initial tests to determine if' 
a given condition exists 

4. modify the parts of a specified 
pneumatic system 

What type of technical directive is 
disseminated by means of a message? 
1 • Notice 

2. Interim Change or Bulletin 

3. Technical Note 

4. Technical Order 
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3-37. Which type of directive is used when it 
is necessary to revise or uwnd an 
existing technical directive? 
1 • Changs 



Revision 
*3* Bulletin 
4* Amendment 



3-38. % which typs of directive is identified as a 
completely new edition of an existing 
directive? 
1 * Amendment 
2* Reissue 
3* Rsvision 
4* Change f - 

3-39. Interim Bulletins are self-rescinding with 
rsscission dates and reaain in effect 
until 

r.< the end of the month in which they 
were issusd 

the, indicated .time for their 
cancellation occurs 
all requirements have -been 
incorporated and- recorded 
the end of the year, at which time 
they are automatically canceled 



Learning Objective* Identify how 
the Technical Publications Library 
(TPL) and the Maintenance* Information 
Automated Retrieval System (MIARS) 
function* 



3-44. The central location that determines, 
receives, distributes and controls the 
technical publication that is required to 
maintain GSE is Known as the 

1. Divisional Dispersed Library 

2. Technical Research Library 

}* ^Technical Material Library * 
4. Technical' publications Library 



3-45. 



2. 



3. 



4. 



3-40. 



What type of action is assigned to a 
directive issued to correct 4 safety 
conditions which, if left uncorrected, 
could re |u It in the loss of life or 
equipment? 
1 ♦ .ROUTINE 

2. URGENT 

3. IMMEDIATE 

4. Any of the above 



~*erer^tortable 3-4 ii your textbook in answering 
items 3-41 through -3^-43 . Select from 'column B 
the proper time .frame for compliance for. each type 
of directive listed in column A. 



A. Type Directives 
3-41. Immediate (Formal) 
3-42* Urgent (Interim) 
3-43. Routine (Formal) 



B* Time Frames 

1. Prior to 
further use"" 

2. Not later than 
next regularly 
scheduled 
rework 

3. Within 18 
■ontha of date 
of issue 

4. Not later than 
120 days from 
date of issue 



All publications should be placed in 
binders and filed bf publication number 
by what method (s)? 
1* Numerically 

2. Alphanumerically 

3. Alphabetically 

4. All of the above' 



3-46. The system that projects and prints out 
information from maintenance manuals is 
known as 
i. NtrpL 

I 2. MIARS 

I 3* NATOPS 

4. Both 1 and 3 above 

3-47. The delay between the time a technical 

manual chajige is issued and the time that 

change is translated 'into a repair action 

is Known to the AS as 

1. warning time 

2# _^ n ?« time 

3* lagging time 

4. safety time 

3-48. To use the microfilm cartridges of the 
MIARS system, you need which of the 
following piece (s) pf equipment? 

1. AR-150A only • 

2. AR-151A only 

3. AR-153A only 

4. Both 1 and 2 above 



Learning Objective: Indicate the 
AS's need for a working knowledge 
o£ the* Navy supply system, and 
recognize its primary objective, 
development, organization, and - 
functions. * 
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3-49. 



3-50. 



It is necessary for the AS to have a 
forking knowledge of the Navy* 8 supply 
system so that he will be able to 

1. order parts for maintenance 

2. - coordinate the material support of 

Maintenance 

3. ensure proper use of materials 
within his area of responsibility 

4. do all the above 

In what way, if any, is the Aviation 
Supply Office (ASO) related to MAVAXR? 



2. 

3. 
4. 



7 

3-51. 



It, is under the technical control of 
MAVAXR 

It is under the management control of 
MAVAXR >v 
It operates independently of MAVAIR 
It is under the management andl 
technical control of KAVAIR N 



3-52. 



Which of the following is a function of 
the Aviation Supply office?- 

1. Administering the sale of surplus Navy 
property 

2. Authorising and supervising the 
t transportation of Navy property 

3. / Coordinating Jtsm compilation of and 
/ contracting "tor the printing of the 

Catalog of Naval Material 

4. Procurement, custody, and issuance of 

t * aeronautical spare parts and technical 
material 

the Commander of the Naval Supply Systems 

Command is appointed by the 

1 -President of the United States 

2. Secretary of Defense 

3. Secretary of the Navy 

4. Chief of Maval Operations 



3-53. 



3-54. 



A' 

b x 



the authority of the Commander of Naval 
Supply systems Command is delegated to hia 
by the 

1 # President of the United States 
2. Secretary of the Mavy 
3. 4 Chief of Maval Operations 
4. United States Senate 

Of the general functions listed below, 
which ot the following is NOT a function 
of ASO/ 

1. Supervising the procurement,, receipt, 
custody, warehousing and issuance of 
Navy supplies and materials 

2. Preparing budget estimates and 
administering funds for the supply 
distribution system 

3. * Procuring and distributing complete 

aircraft and engines 

4. Rendering an annual report to 
Congress 



Learning Objective: Identify how funds 
are appropriated' and the types and uses 
of budgets that are allocated. 



3-55. Fund 8 are released to agencies of the * 
federal government from the General Fund 
<% .of the Treasury following which action? 
' * 1. Presidential approval for SECDEF , 
action * 

2. Presidential approval for Treasury 
Department action 

3. Congressional action with 
presidential approval 

4. The House of Representatives action 
with presidential approval ^ 

3-56. Who allots the operating funds for 
stations and rework facilities? { 

1. NALC 

2. NAVAIR 

3. ASO '„ 

4. NAVMAT 

3-57. Which source of funds is of roost concern 
to an AS assigned to a squadron aboard an 
aircraft carrier? 

1. Operating Target (OPTAR) 

2. Operating and Maintenance allotment 

3. Aviation Fleet Maintenance allotment 

4. APA allotment 

3-58. What disposition is made of unused OPTAR 
funds when a new OPTAR is authorized? 

1. They are used as in-excess funds with 
the new OPTAR • ~ x 

2. They are reverted to the control of 
the Chief of Naval Operations 

• 3. They are returned to the .typ^ 
# commander* s control 
4. Any of the a bo ye may occur, depending 
upon the original source of the funds 

s 

3-59. The type of 1 OPTARS that are of most 

interest to the AS are those allocating 
fund 8 for 

1. flight operations 

2. .aircraft research 

3. station operation 

4. aircraft maintenance 

3-60. Aircraft maintenance funds are used at 

which of the following maintenance 
< level(s)? 

t. Organizational 

2. Intermediate 
* 3. Organizational and Intermediate 

4. Depot 
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Learning Objective: indicate methods 'and 
publications used in identifying material 
to* be procured, and interpret identifying 
data. 



3-61. The Aircraft Maintenance Material 

Readiness List program (AMMKL) i-s used for 
which of* th|*> following purposes? 

1. To establish allowance "requirements 
for GSE at the intermediate or 
organizational maintenance activities 

2. To redistribute in-use assets and to 
evaluate material readiness 

3. To establish a base for GSE budget 
requirements 

4» To do all of the above 

The required material realJijiess list of an 
activityis the applicable 

1. Application Data Material Readiness 
List (ADMRL) 

2. Individual Material Readiness List 
(IMRL)' 

3. Aeronautical Allowance List 

4. Aircraft Maintenance Material 
Readiness List (AMMRt) 



3-62. 

V 



3-63. All repairable GSH listed on the 

Individual Materiai Readiness List 
(IMRL), in addition, to all other GSE 
costing $200 or more, is assigned a 
report code of 
1. C 
X 2. R 
3. A 

4\ either 1 'or 2 above 



3-64. 
V 



3-65. 



Excess irr-use accountable/ GSE is 
classified as such by which of the 
following criteria? , | 

1. An authorized "iMRL item which is not * 
needed in the allowed quantity 

2. A quantity that exceeds the 
. authorized IMRL quantity 

3. Any GSE that has been deleted from an 
activity's IMRL w 

4. .All of the above 

Whjrch activity has « the responsibility/ for 
.the continual review and updating- of 
aeronautical allowance registers? 

1. # AS0 " 

2. NAVSUP 

3. NAVAIR 

4. DCNO (Air) 



f 
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Assignment 4 



Supply and Training 



Texti Paget -4-5 through 5-7 



\ 



Learning Objective t Identify functions 
of maintenance activity material control 
work centera, and recognise procedures and 
priority codes used in requisitioning .and 
turning in Material. , * 



In items 4-4 through. 4-7, select from column .B 
the section of the SSC that is Responsible for 
each function listed in column A. - 



4-4. 



*4-1. A material control work center functions to 4-5. 
: 1 . ensure, that maintenance requirements 
fcVjparts and material are properly 
> forwarded A to SSC 

2. ensure that parts and material received 
are expeditiously routed to applicable 
work centers 

3. act as liaison between the maintenance 
department and the local supply 
activity 

4. do all of the above ; -W 



4-6* 



4-7*. 



4-2. 



When a support equipment component is 
received in an Intermediate Maintenance' 
Activity, for repair, the administrative 
screening unit of the material control 
division perfdrms all except which of the 
following functions? 

It schedules repair of^tlte component 
It positively identifies the component 
It determines whether repair of the 
component is within the* repair * 
capabilities of pxe activity 
It ensures that all logs, records, and 
^IDS/MAFs are 'affixed to the component 



1 . 

,2. 
3. 



4. 



The Supply Support Center (SSC) is an 
internal organisation of the local supply 
activity and is made up of which of the 
following, sections? / % 

1. Component Control Section (CCS) 

2. Supply Response Section..(SRS) 
3* Supply Screening Unit (SSU) 
4. Both' 1 and 2 above 



) 



y 



A. Fun ctions B. 

" — T 

Maintains records on « t 
the status of all £rca' 
storage components 
i 

Physically delivers 
RFI material to the 
maintenance 
organisation * * 

Initiates disposition 
action on components 
.which the local inter- 
mediate maintenance 
activity cannot repair 

Accounts for all compo- 
nents being* processed in 
the Intermediate Mainte- 
nance Activity 



Sections 

• Supply 
response 

(SRS) * 

2. " Component 
contr&l 

tecs) 



4-8. . The assignment of which force /activity 

designator can NOT be delegated to Fleet 
Commanders? 
„ * 1. I 4 
" 2. II 

3. Ill 

4. IV 

4-9^ What priorities must F*D III activities 
% submit when making requisitions for - 

corresponding requirements? 
* 1. 1 and 4 

2. 2 and 5 

3. 3 and 6 * 

4. 7 and 9 
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* # Refe* to figure 4-1 in your textbook to 
* answer question 4-10. 

4-10. What will be the urgency-of-need designator 

V > P*^ 8 needed * or the emergency repair 
x — ^ of^ an aircraft? 1 

1. I 1 

. 3. A 
4. D 



4-16. 



4-17. 



4-1».1« 



4-1*2. 



4-14. 



4-15. 



Establishment of the National Stock 
Numbering System resulted in the 



2; 



4-13. 



provision for central storage 
facilities" for similar items 
provision for automatic like-item 
delivery to all of the services 
simultaneously 

elimination of duplication of items 
between the services 
elimination of the services competing 
against each other for items 



What identification should be used on 
items that are procured from Navy supply 
activities by Air Force supply activities? 
1 • Navy code numbers 

2. National stock numbers 

3. Either 'national* stock -numbers or Navy 
code- numbers 

4. Both .Navy stock numbers and Navy code 
numbers 

What part of this NSN identifies the 
federal supply classification (FSC)? 

1. BF 

2. 123 

3. 4567 

4. 1560 

Refer to figure 4-3 in your textbook in 
answering questions 4-14 and 4-15. 

What information is given by the 
cognizance symbol 2R? 

1. The item is, aeronautical equipment and 
controlled by ASO 

2. The item is aeronautical equipment and 
controlled' by NAVAIR 
The item is consumable photographic 
equipment controlled by ASO 
The item is photographic equipment and 
controlled by NAVAifc 



4-18. 



4-19. 



4-20* 



3. 



4. 



4-21, 



What prefix used with a national s&ck 
number designates thcactivity that 
controls publications? 

1. 11 

2. 01 

3. 2R 

4. 8R 

Refer to figure 4-4 in your textbook in 
answering items 4-16 and 4-17. 



4-22. 



What letter of the material control code 
indicates that the material can be 
repaired by a depot maintenance activity? 

2. H / 

3. R - ' ' 

4. X 

What p>de classifies material in terms of 
readiness for issue and use, or 
identifies action under way/ to change the 
status of material? 7 
11 Materia^ control 

2. Material- condition 

3. • Source code 

4. Recoverability code 

The material condition code of a national 
stock number may change occasionally 
throughout the life of an item of 
material because * 

1. its national supply classification 
* number may change 

2. the serviceable use of the item may 
change • 

3. the service employment of the item 
may differ from its intended 
employment 

4. the item may be transferred 
periodically between the arir^d 
services 

How many material condition codes are 
assigned to Navy aaterial? 

1. 7 

2. 9 

3. 11 

4. 13 



What publication is prepared by the 
manufacturer and designed to enable 
•supply and maintenance personnel to 
identify and order replacement parts for 
specific models of equipment? 

1. Navy Management Data List 

2. Illustrated Parts Breakdown 

3. Support Equipment Reference List r 

4. Illustrated Shipboard Shopping Guide 

In which section of an IPB can you find 
general information about a piece of 
equipment, contents, and instructions on 
how to use the ipb? 

1. Introduction 

2. Group Assembly Parts Lists 

3. Numerical Index 

4. Reference Designation Index 

In which section of an IPB can you find 
coded information pertaining to the 
breakdown of a complete unit? 
1 • Introduction 

2. Group Assembly parts List 

3. Numerical Index 

4. Reference Designation Index 
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4-23, Which section of an IPB* lists part numbers 
in alphanumerical order? 

1. Introduction j 
,*2. Group, Assembly Parts List 
•3. Numerical Index 

4. Reference Designation* Index 

4-24, *he Management Data List does NOT include 
inforsution concerning which of the 
following? 

U Changes in stoclj numbers # 

2. The cost of an -item 

3. Item shelf life 

4. A catalog of material 



4-30. 



4-3U 



4-25. 



Which of the following publications should 
you KOT use in conjunfction with the NMDL 
, to obtain an NSN and/or other types of 
information for making the *ost effective 
use of the NMDL? 

U Descriptive/Identification Lists and 

Illustrated Shipboard Shopping Guides 
2. Support Equipment Reference Lists 
,3. Deleted and Superseded NUN List 
4. Group .Assembly Parts List 



Learnir? Objective: Recognize definitions 
and uses of SM*R codes. 

% - 

' y ' 

4-26. How many positions make up the SMfiR codes? 
1. 5 
'2. 2 

3. 3 

4. 4 

^questions 4-27 through 4-29, select from ' 
Column B the item to which each source-code in 
column A refers: 



4-32. 



4-27, 

I 



A. Codes 
PF 



B.. Items 
1 



4-28. MO 



4-29. 



AH 



Item to be manufactured or 
fabricated at 
organizational level 

Item to be manufactured or 
fabricated at intermediate 
levels ashore * 

Item to be assembled at 
intermediate level ashore 

Support equipment which 
wili not be stocked but 
will be centrally procured 
on demand 



What repair kit contains cure-dated items 
such as aiaphragms, packings, and 
O-rfngs?- ■ 
.1. A-kit 

2. C-Jcit * * 
3 # D-kit 

4. F-kit % «. 

Which kit provides hardware repair parts 
only to activities authorized to perform 
itajor overhaul? 

1. A-kit 

2. C-kit 
H. D-kit 
4. F-kit 

■The inventory at any one outlet for 
preexpended bins will not exceed an 
estimated supply of how many days? 
U 10 days 

2. 20 days 

3. 30 days 
'4. 40 days 



Learning^ Objective: Recognize the 
different types of parts kits available, 
the operation of preexpended bins, and 
material turn-in procedures. 



4-33. Who has the primary responsibility for 

the* proper management and maintenance of 
preexpended tfins, .including display, 
labeling, and replenishment when 
required? 

\\ Commanding Officer 

2. Maintenance Officer 

3. Supply Officer 

4. Material Officer 

4-34. Preexpended bins are inventoried by the% 
supply department a minimum of 
'1. once a week 

2. twice a week 

3. once a month 

4. twice'' a month \ 

4-35. At the present time, there is NO 

provision or requirement for the turn-in 
' of damaged, worn-out, or excess material 
to the supply department. 

4-36. ViMch copy of th^ VIDS/MAF is kept by 
• supply for bookkeeping purposes? 

1 . One I 

2. Two ^ K 
3 # Three 

4. Four 
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4-37« 



, 4-38. 



4-39 • 



4-40* 



4-41, 



When repair it completed by AIMD, which 
copy of the VIDS/MAP is* attached to the 
RPI item that is returned to the SajddIv 
.system? ' wr j 

1. Five „ 

2. Two 

3. three ' , * 

4. Four 

>You, as an AS, can contribute to material 
management by ensuring that 



4-42, 



*-43« 



*1. 

2. 
3. 



only necessary replacement parts are 
ordered 

replacement parts are installed "ASAP" 
defective parts are turned in to 
supply "ASAP 



each of the above is accomplish 



ted 



4. 

J 

The training of naval personnel is such a 
necessary func'tipn that it is considered 
as an important responsibility of which of 
the following? V 

1. First-lass Petty Officers ' 

2. Second Class Petty Officers 

3. Third class Petty Officers 4-44. 

4. All of the above * *" 



Learning Objective 1 Recognita the 
importance of, and procedures for, 
organising and administering a GSE 
training program and for licensing 
personnel for operating GSE. 



What military requirements correspondsnce 
courss must you complete for advancement ^* 

to AS1? * tf 

1. NAVSDTRA 10325 (Series) 

2. NAVEDTRA 10314 (Series) 

3. NAVPERS 10057 (Series) 

4. NAVEDTRA 10321 (Series! 

Which of the following groups is LEAST 
representative of actions required by a 
petty officer in establishing and • 
administering a training program? 

1. Selecting instructors, scheduling" 
training periods, and lesson planning 

2. Procuring traini^ aids, qualifying 
instructors, and arranging for 
classrooms 

3. Scheduling training periode, procuring 
visual training aids, and seleotina . 
and qualifying instructors * 

4. Determining tha< a training program is 
needed, lesson planning, and selecting 
a^nd training instructors 



4-45. 



4-46. 



4-47. 



Which of the following types of subjsct 
matter should be included in a GSE 
( training program? 
1* GSE licensing program 
2 .^Advancement requirements 

3. ] Maintenance /requirements * 

4. ' All of the above v 

Which of the following statements 
concerning training for AS personnel ie * 
correct? • 

1* Before an AS may be advanced, he must 

demonstrate proper teaching 
f techniques 

2« Because of varying workloads, no 
attempt should be made/to schedule 
training on a prearranged echedule 
,3. An AS must properly use training aids 
in teaching a class before he ie % * 
eligible* for advancement * 
4. The major subject areas of work 

center training; are advancement and 
ground support equipment maintenance \ 

What are the two types of training 
concepts? 

1. Formal and informal * • 

2. * Schsdulsd and unscheduled 

3. Schsdulsd and formal * 

4. Unscheduled and informal ** 

Who is Responsible foe preparing a lssson 
plan for shop training? " - * 

1. Ths division officer 

2. The division CPO 

3. Ths division LPO 

4. Ths instructor 



f 



The primary purpose of a leeeon j>lan is 

to ? 

1. ensure that the subjsct matter will 
be covered " 

2. set forth the objsctivee of ths 
lssson 

3. summarise the major points of ths 
^lssson 

4. ensure that thi* subjsct matter, even^ 
if tanght by different instructors, * 
will be presented in the same manner' 
to each class 

Which of thev following statements is 
LEAST dsscriptive of informal training? 



1. 

2* 

3. 
4. 



It is on-the-job training 
It does not require special training 
equipment 

It ie easisr to work into ths daily 
work schedule than formal training 
It ie performed under the direct 
supervision of the work centerN 
eupervisor 
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4-4*. 



What type of learning !• received through 
tati Training Manuals? 



1. 
2. 
3. 
4. 



Knowledge, requirements 

On-the-job training 
Maintenance ^ requirements 
All of tha 



4-49. 



above 



4-50. 



Who ia responsible\for conducting 
on-tharjob traiidng\w^thin theNaork" 
center? " \ ^ 

1. Department Chiaf fcetty Officar 

2. Division Chiaf Fatty Officar 

3. Training Fatty Off ii 

4. Work Cantar Supervise 

Which of tha following aaintananca 
training coaaands ara of interest to tha 
Aviation Support Bquipaent Technician? 

1. NATTC, Memphis 

2. NAKTRAGRU, JAX 

3. All Naval Air Rework Facilities 

4. Both 1 arid 2 above 



4-51. 



Which of tha following schools provide 
specialised training on GTCP-100 gas x 
turbina anginas? 



\ 



1. 
2. 

3< 
• 4. 



schools 
schools 
schools 
schools 



4^52. Assistance to intaraadiata aaintananca 
^activities in training AS parsonnal on 
salactad GSB is provided by tha 

1. Chiaf t>f Naval Qpa rations 

2. Waval Air Systems Command 

3. Naval Air Maintenance Training Gtoup 

4. Naval Air Tachnical Sarvicas Facility^ 

4-53. Tha responsibility to provida GSB' 
~<jg^ licensing materials to individual coaaands 



rests with 

1. WAVAXR 

2. AIJtLANT/PAC 

3. NAKTRAGRU 

4. NATTC 



4-54. If training material and licansa , 

performance standards on naw or additional 
GSB is racaivad from NAMTRAGRU# what is 
tha aaxiaua langth of time that aay elapse 
before local aaintananca parsonnal wist ba 
■ lieansad vnder tha approvad standards? 
4 . 30 days 
2* 60 days 

3. 90 days 

4. 120 days 



4-55. the GSB operator's licansa is valid for a 
pariod of 

1. 4 yaars « 

2. 3 yaars 
v3. 2 -years 
4. 1 yaar 

4-56. A GSE operator's* licansa covaring savaral 

piacas of equipaent 
* 1. aust ba renewed by tha latast 
axpi ration data notad in tha 
expiration data ooluan , 

2. aust ba ranawad by tha aarliaat 
axpiration data, notad in tha 
axpiration data ooluan 

3. aust ba ranawad if 3 yaars hava 
alapsad since, tha operator ^reported 
to tha support equipaent work cantar* 

4. naad not ba ranawad as long aa tha 
operator remains in tha support 
aquipaant work cantar 

4-57. What aust you hava in ordar to oparata 

salf-propallad autoaotiva type aquipaant? 

1. GSB operator 1 * licansa 

2. Govamaant aotor vehicle operator's 
card 

3. Military identification card 

4. .Both 1 and 2 - ova 

4-58. After an AS attached to an organisational, 
aaintananca activity has satisfactorily 
completed tha necessary training, a GSB 
operator' a licansa/aay ba issued to hia 
by tha / * 

1. Chiaf of Naval Operatione 

2. Naval Air Maintenance Training Group 

3. intaraadiata maintenance^ activity 
providing the training , £^ . 

4. organisational maintenance activity 
to which he is attached 

'4-59. When there is sufficient reaeon for « 
% revoking a GSB opera tor's licenee, the 
license is revoked by the 

1. * commanding officer or 
. officer-in-charge 

2. activity providing the^ GSE training . 
courae qualifying- the operator for 
the licenae 

3* work canter auperviaor 
,> 4. maintenance officer 



4-60. The information sheet, general military 
training syllabus, professional training 
syllabus, and information/on-the-job 
training record or PQS Qualification card 
are all on the right-hand side of the 
training folder. 



t 
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Assignment 5 



C8I 



4 *t frtxtt Pages 5-7, through 6-25 

\ 



J 



5-1. 



5-2, 



5-3, 



5-4. 



Learning Objective t Recognise 
capabilities and operating f 
characteristics of ^ground support 
equipment, including applicable ' 
maintenance procedures* 



Ground Support Equipment (GSE) is used in 
support of naval aircraft in aany wa^a x 
including handling, servicing, loading* and 
testing. The principal users are 
1« aircraft squadron personnel 

2. aircraft carrier personnel 

3. crash and fire personnel 

4. all of the above 

AS personnel are primarily concerned with 
which of the following in regards to GSE? 
1. Operation and servicing 
2« Major inspections and repair 

3, Preoperational inspection * t 

4, Repair only x 
** 

Within the scope of his rating, *the AS is 
also responsible for - ' * 

It effectively performing all phases of 
maintenance 

training squadron personnel in the 
servicing and operation of GSE 
testing anfl licensing of an operator of 
GSE that require* a license 
all of the above 



"5-5. The maneuverability required in a tow 
tractor used in movina aircraft and/or 
trailer-mounted support equipment is 
dependent upon the 

1. ■ tractors transmission 

2. tractor r s dimensions and turning 
radius i 

3. site and 'weight of the tractor 

4. sise and weight of the aircraft and/or 
equipment to be moved 



5-6. 



2* 



3, 



4. 



Which of the following types of GSE is it 

an KS*n responsiblity to maintain? 

1* Ayionic 

2* Nonavionic t 

3* Ordnance equipment 

4* Peculiar avionic 



Learning Objective: Indicate the proper 
operating characteristics and procedures 
for the aircraft tow tractor. 



lb allow for the smoothest and safest 
movement of aircraft and equiaent/ and to 
allow the driver to be able toNxm centra te 
on the job at hand, the tow tractor is 
equipped with which, if any, of the 
following? 

1. A standard transmission * 

2. ^An automatic transmission 



3. 



Power steering and standard 
transmission 
Mone of tt|e above*. 



3<- 



4. 



term drawbar pull refers to the * 
^traction provided by a surface on 
^Vhich tractors operate 
type of transmission, between a 
tractor's engine and its wheels 
pulling force of which a tractor is 
capable 

* maximum load to which a* drawbar may be 
attached 



5-8. The series' into which tow ^tractors are 
usually classified are 
1* M andTA 

2. M and TD 

3. T and MO 

4. T and HA 

5-9. After the MD-3 tow tractor has had its 
first modification it is designated an 

1 . MDA-3 

2. KD-3-1 

3. MD-3B 
4* HD-3A 
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In items 5-10 through 5-13, select fro* column 3 
a characteristic of aach tow tractor listed in 
coluan A. 



5-18* 



A. Tractors 
5-10. KD-3 
5-11. TA-18 
5-12. TA-75 
5-13. NRS-190 



B. Characteristics 

1. It hat an 18,000-lb 
drawbar pull 

2. It weighs 47,00Q lb 5-13. 

3* £t i* designed for 
towing and spotting 
aircraft on shore 
stations 

4. » It is designed to 
tow all carrier 
aircraft aboard a 
carrier 



5-14. 



5-15. 



1. 



Which of the following statements relative 
to the MD-3 tow .tractor is false? 

The tractor is capable of 8, 500-pound 
drawbar pull at approximately 10 aph 
on dry or wet concrete surfaces 
the tractor is powered by a 
four-stroke cycle, internal combustion 
engine 

the gee turbine coapressor mounted on 
the rear of the tractor provides 
compressed air for pneumatic equipment 
the multiple: drive reduction gear 
shifts automatically in all forward 
gear ratios % * * 



3* 



4. 



You aust be familiar with the instruments 
and controls of a tow tractor because you 
are required to operate thea whan 

1. training other personnel 

2. testing after repairs have been made 

3. troubleshooting 

4. doing all of the above 



5-16. Normal starting procedures for the MD-3 
tractor should not be followed if the 
average ambient teaperature drops below 

1. 10 # F » 

2. 21 • t 

3. 30 # t 

4. 41* F - 

5-17. If the MD-3 engine fails to start when 
following normal starting procedures, 
before attempting another start you should 
wait 

1. 30 seconds 

2. 45 seconds 0 

3. 60 seconds 

4. 2 minutes 



After the MD-3 tractor's engine is 

started, what action should you take if 

there is a sudden excessive rise in engine 

temperature? 

1 • Stop the engine 

2. Check tne operation of ths ammeter 

3. Check tne~water teaperature 

4. 'Check the operation of the glow plugs 

Which 'action should you NOT take during 
cold weather starting? 

1. dressing the glow* plug switch to 
preheat the combustion chambers 

2. Releasing the glow plug switch prior 
to pressing the starter switch 

3. allowing the combustion chambers to 
preheat in acdordance with the 
preheating chart for the ambient air 
temperature * 

4. Continuing to depress the glow plug 
switch while pressing the starter 
switch until the engine fires 
regularly 



5-20. How long should the tractor *s engine be 
allowed to idle? 

1. Until the oil pressure gage indicates 
oil circulation 

2. Until the engine teaperature gage 
indicates the engine is warm 

3. Until the air pressure gage indicates 
full air pressure is developed and 
the air low-pressure warning light is 
off 

4. Until all of the above indications 
are obtained 

5-21. In which position should the tractor's 
transmission lever be placed for moving 
light and moderate loads forward? 

1. R ♦ 

2. L 

3. D . 

4. Any of the above 

5-22. If the Accelerator of the tractor at a 
standstill is fully depressed with the 
transmission lever in D, the transmission 
will f 

1. remain in second gear 

2. downshift to first gear 

3. shift from secon>i to third gear 

4. slip until the operator manually 
places the lever in h 



Learning Objective: Identify 
characteristics of the SD-1D spotting 
dolly and the means of controlling ^ 
movement. 
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5^23. Movement of aircraft where very little 
maneuvering toom is aval labia can be 
accomplished best by means of a , 
1 . tow bar and tractor 
2* mobile crane 
3* spotting dolly 
4« tow bar and manpower 

5-24. The SD-10 spotting dolly "can. rotate with 
zero turning radius about an axis located 
1. midway between the two drive wheels^ 
at the axle of the free-wheeling 
caster 

midway on the fore-and-aft centerline 
of the dolly 

at the axle of either drive wheel, 
depending upon which way the dolly is 
turning 



2. 



3. 



4. 



5-25. 



5-26. 



What must you Co to the handle on the end 
o£ the control arm of the SD-lD dolly in 
drder to control the forward and backward 
movement of the . dolly? 
U Push it to the right or to the left 

2. Push it forward or pull it backward 

3. Depress it or raise it 

4. Twist it 

The maximum speed for towing an aircraft 
with a spotting dolly is 

1 . 1 mph 

2. 2 mph 

3. 5 mph 

4. 10 mph 



5-30. When hoisting an aircraft, if the NS-60 

crane's a.c. generator fails, the crane ' 
will 

1. drop the aircraft 

2. lower the aircraft slowly 

3. hold the aircraft stationary 

4. continue hoisting the aircraft 

5-31. The MB-1A mobile crane is a diesel 

engine-powered 4 -wheeled vehicle designed 
for the primary function of lifting and 
removing crashed aircraft from a 
carrier's flight deck. 

5-32. Which of the following, acting together, 
furnish power to the steering motor of 
the NB-1A crane? 

1. Dieeel engine and an a.c. generator 

2. Diesel engine, five-speed 
transmission, and an a.c. generator 

3. Diesel engine, fiva-s£eed 
transmission, auxiliary transmission, 
and an a.c. generator 

4. Diesel engine, five-speed 
transmission, auxiliary transmission, 
torque proportioning differential, 
and an a.c. generator 

5-33. The brakes on the MB-1A mobile crane are 
applied by 

1 • hydraulic pressure 
air pressure 

air and hydraulic pressure 
electrically actuated hydraulic 
pressure 



2. 
3. 
4. 



5-27. 



5-28. 



Learning Objectivet Recognize 
characteristics and functions of mobile 
cranes* 



5-29. 



Mobile cranes were designed primarily for 
salvage and rescue operations both aboard 
ship and at shore stations. 

Maximum performance of a crane is directly 
dependent upon 



3. 
4. 



the frequency and scope of its 

preoperational checks 

the frequency and scope of its 

maintenance 

the ability of its operator 
both 2 and 3 above 



5-34. 



5-35. 



Direct current (d.c.) is used by the NS-60 
crane for powering 

1. its hook 

2. its wheels 

3. its boom 

4. both 1 and 2 above 



Learning Objectivet Recognize 
characteristics of mobile electrical 
powerplants (MEPPs) and their uses. 



Mobile Electric Power Plants (MEPPs), 
used to supply a.c. /d.c. electrical power 
to modern jet aircraft are designated by 
the letter prefix 

1. NR 

2. NA 

3. NB 

4. NC 

Which electrical power unit is designed 
for starting aircraft aboard a carrier in 
case the deckedge power is disrupted? 

1. NC-2A 

2. NC-5 

3. NC-10 

4. NC-12 
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$-37. 



Dm front axle, M V d.c. motor it capable 
of driving the WC-2A up to a maximum speed 

of 

1. 5 mph 

2. *10 mph 

3. 14 aph 

4. 24 aph 

The HC-2A is powared by a/an 
1* gasoline angina 
2. electric no tor 
3* diesel angina 
4. hydraulic pump 



5-34. 



5-39. 



$-40. 



5-41. 



5-42. 



Learning Object! vat Recognize 
characteristics and capabilities of 
forfclifts, preheaters, and different 
types of mobile air conditioners. 



5-43. 



What does the HC-8A 


furnish 


to an aircrs"t 


for power? 








1. 90 kve, 


120/208 


V a.c.i 


3 phase, 


400 He 








2. 60 *va, 


120/208 


V a.c., 


3 phase, 


400 Ha 








3. 30 torn, 


110/200 


V a.c. 


3 phase, 


200" Ha 








4. 30 kva, 


110/200 


V a.c, 


2 phases 


400 Ha 


f 







5-45. 



How many cylinders does the T&C-8A diesel 

engine have? 

1 • Six , 

2. Two \ 

3* three 

4* Four 

the power supply/transformer rectifier 
(T/R unit) provides d.c. power to aircraf t 
with electric starters and is an add-on to 
the 

1. HC-2A 

2. WC-8A 

3. WC-4R 
4., NC-1A 

* which of the following electrical power 
unite ; are self-propelled? 
'l. MC-2A and W08A 

2. NC-2A, WC-8A, and WC-10B 

3. MC-8A and MC-10B 

4. {IC-10B only 

Mobile Motor-Generator seta (MMGs) are 
self-contained, eled-mounted power units 
designed primarily for use on shore 
stations to supply 220-440 V a.c/60 Hz to 
large naval aircraft. 

The Flight Una Electrical Distribution 
System (FLIES) is designed to service 
aircraft on the flight line with 
1. 110/200 volts, 3-phase, 400 Hz power 
2* 115/220 volts, 3-phase, 400 Hz power 

3. 115/200 volts, 2-phase, .400 Hz power 

4. 115/200 volts, 3-phase, 60 Hz power 



5-44. Of all the various types of forklift 

trucks which the AS may be required to 
work cn, the one most often encountered 
is povered by a 

1. gas turbine engine 

2. d.c. electric motor 

3» gasoline engine or diesel engine 
4* diesel/electric engine 

What restrictions, if any, are there with 
reference to personnel operating 
forklifte? 

1* Ohe operator must have 20/20 vision 
(corrected) 

2. f The operator must be a rated person 
3» The operator must be licensed 

4. None* anyone may operate the forklift 

5-46. The two-cylinder, air-cooled engine of 
the MPH-3 portable preheater drives the 
1 . vehicle 
2« generator only 

3. ventilating air blower only 

4. generator and air blower 

5-47. A ground support equipment 

air-conditioning unit is usually 
trailer -mounted, driven by a gasoline, 
diesel engine or electric motor and 
designed to provide ground ventilating 
and cooling for aircraft cabins and 
electronic systems. 

r 

5-48. Air-conditioning units are identified by 
which letter designation? 

1. HC 

2. AC 

3. NR 

4. NB 

5-49 „ An NR-5C air conditioner is used to cool 
an aircraft '8 
1 . engine 
2* exhaust gases 
3» cabin 
4* generator 

5-50. The NR-5C is powered by a/an 

1. diesel engine 

2. electric motor 

3. gasoline engine 
4* set of batteries 
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5-51. The NR-10 mobile air conditioner is 
powered by which of the following? 

1. A "30 horse-power electric motor 

2. An 82 horse-power diesel engine 
3* An 82 horse-power gasoline engine 
4. Any one of the. above 



Learning Objectives Relative to gas 
turbine compressor units (GTC), 
recognise capabilities, similar- 
ities/ and differences as related 
to purpose, general operating 
characteristics, functions of - 
ctajor components, and associated 
hazards. 



5-52. Gas turbine power units are driven by 

1 . diesel engines 

2. gas engines 

3. electric motors 

4. gas turbine engines 

5-53. What do the gas turbine units used in 
ground support equipment supply? 

1. Air for aircraft starters 

2. Refrigeration for aircraft cabins 

3. Power drive for tow tractors 

4. Refrigeration for pilot comfort 

5-54. As an AS, what is your major 

responsibility concerning gas turbine 
power equipment? 

1. Inspection, maintenance, and repair 

2. Issue, cleaning, and inspection 

3. Servicing, inspection, and repair 

4. All of the above 

5-55. The GTC-85 gas turbine engine has which of 
the Jollowi ng types of compressors? 

1. Single-stage axial 

2. Two-stage axial 

3. Single-stage centrifugal 

4. Two-stage centrifugal 



5-58. 



5-59. 



5-60. 



What are the two pressures of compressed 
air supplied by the NCPP-105? 

1. 5:2 and 3:0 

2. 5:1 and 3.6:1 

3. 5:1 and 3.6:3 

4. 5:1 and 5.6:3 

The NCPP-105 gas turbine enclosure has 
the GTC-85-72 engine installed and is 
unique in that it may be operated 
satisfactorily while hung as an external 
store on an airborne aircraft. 



Learning Objective: Recognize the Aero 
47A weapons loader, P-36 airfield 
maintenance and the MB-5 aircraft 
firefighting and rescue truck and the 
truck's operational features. 

T 

How is the lifting function of the Aero 
47A weapons loader powered? 
1 
2 
3 
4 



Electrically 
Hydraulifcally 
Electrohydraulically 
By any of the* above means, depending 
upon the mode of operation selected 

5-61. Which ot^ the following is NOT a feature 
of the Aero 47A weapons loader? 

1. Turning radius of 15 ft 

2. Carrying capacity of 6,500 lb 

3. Powered by a 27.5 horsepower 
multifuel burning engine 

4. Prepackaged multiple suspension rack 
loading capability 

5-62. If mechanical or hydraulic failure of the 
v Aero 47A weapon loader occurs, the load 

will 

1. slowly lower to the at -rest position 

2. rise to the highest position 

3. set the parking brake 

4. remain stationary 



5-56. The GTC-85 compressor supplies which of 
the following ratio(s) of compressed air 
for aircraft starting? 
1 • 5.3:1 and 5:1 

2. 5:1 

3. 3.6:1 

4. 3.6: ) &nd 5.3:1 

5-57. Some GTC-85 enclosures^ are mounted on 
trailers, while others are mounted on 
which of the following tractors? 

1 . MD-3A only 

2. MD-3B only 

3. MD-3A and MD-3B 



5-63. Which of the following statements about 
the P-36 airfield maintenance truck is 
INCORRECT? 

1. It has a coil and distributor type of 
ignition system 

2. Its air-cooled, 34-horsepower engine 
has four cylinders 

3. Both its transmission and steering 
are manually operated 

4. It has pneumatically-operated shoes 
located in the front wheel brake 
drums 
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5-64* The P-36 airfield Mi n tenancy truck is 
better suited for use on paved surfaces 
than on nonpaved surfaces because of Uts 
1# air-cooled engine 

2. open operator's compartment 

3. five-inch clearance 
4* 34-horsspower engine 

5-65. The MB-5 aircraft firerighting and rescue 
truck was designed primarily for use 
aboard aircraft carriers. 

5*66* Who has the responsibility^^ Maintain the 
truck on shore stations? 
t 1* The AM personnel ^ 

2. The AS personnel ' 

3. The Public Works Department personnels 
4* The applicable intermediate 

maintenance activity personnel 

5*67* The MB-5 is powered by a turbo-charged 
dietel engine with, 

1. four cylinders 

2. six cylinders 
3* eight cylinders 

4. three cylinder* * 

5-68* What decreases the warmup tine and 

maintains the proper operating temperature 
of the MB-5 engine? 
1 • The regulator valve in the water 
jacket 

2* The thermostatically-controlled 

radiator shutters 
3* Both 1 and 2 above 



5-70. In which gear will the truck's 

semiautomatic transmission upshift and 
downshift with the corresponding increase 
and decrease of engine speed? 

1. Fourth 

2. Third 
3* Second 
4. First 

5-71 • When operating the truck in a low gear 
under a heavy pulling condition, the 
transmission should be shifted to the 
next higher gear when the tachometer 
indicates 
1. 2,200 rpm 
2* 1,850 rpm 
^ 3* 1.500 rpm 

4., 1,200 rpm - 

The engine-driven air compressor provides 
'air pressure for operating 

1. the hydraulic brake system power unit 
2* the various control units 

3. the windshield wipers 
4* all of the above 

5-73* The auxiliary power generator is used 

only "for supplying current to operate the 
hand power tools and accessories* 

5-74. How many ways can the auxiliary generator 
be started? 
1 • One 

2. Two 

3. Three ' 
4* Four 



5-72. 



5-69* The MB-5 has a semiautomatic transmission 
that provides (a) how many speeds forward 
and (b) how many speeds in reverse? 

1. (a) 4 (b) 2 

2. (a) 3 (b) 1 

3. (a) 4 (b) 1 

4. (a) 4 (b) 4 
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Assignment 6 



Ground Support Equipment 



Text i Pages 6-25 through 6-57 



Learning Objectivei Recognize ship- 
board firefighting equipment and the 
procedures for its use and operation. 



6-1 . The TAU-2 firefighting unit is a 
self-contained unit designed for 
_ 1 . shipboard use only 

2. shore stations only 

3. shipboard or shore stations- 

6-2. The TAU-2 firefighting unit nay be mounted 
on which of the following types of GSE 
for "use on the flight deck? 

1. Aero 21C only 

2. KD-3 only 

3. Both 1 and 2 above 

6-3. The TAU-2 has two tanks installed which 

contain solutions consisting of materials 
commonly referred to as 

1. PKP 

2. light water 

3. nitrogen 

4. both 1 and 2 above 

6-4. For the proper operation of the TAU-2 unit, 
the 400 cubic-foot capacity nitrogen 
cylinder must have a charge of which of the 
following ranges of pressure at 70° 
Fahrenheit? 

1. 1600 to 2300 psi 

2. 1800 to 2400 psi 

3. 1700 to 2400 psi 

4. 1900 to 2300 psi 

6-5. The A/S 32 P-16 firefighting truck (type 
TAU-3) is designed for shipboard 
flightdeck use because of which of the 
following characteristics? 

1. Low profile and size 

2. Maneuverability 

3. . Self-propelled 

4. All of the above 



6-6. The A/S 32 P16 firefighting truck 

(commonly called P-16) is powered by a 

1. four cylinder diesel engine 

2. four cylinder gasoline engine 

3. three cylinder diesel engine 

4. three cylinder gasoline engine 

6-7. The drive system of the P-16 utilizes a 

hydrostatic transmission which allows the 
engine to operate at governed speed and 
permits operation of which of the 
following at all times? 

1. Hydraulic pump 

2. Light water pump 

3. Either 1 or 2 above 

4. Differential unit 

6-8. When the neutral safety switch (interlock 
button) is pushed in, the transmission 
selector lever located in the driver's 
compartment is used* for 

1. neutral only 

* 2. forward and reverse only 

3. forward, neutral, and reverse 

^» none of the above; it disengages the 

/ engine to allow for starting 

6-9. The speed control foot pedal located in 
the driver' 8 compartment is used to 
regulate which of the following? 
1 • Engine - 

2. Drive pump 

3. Light water pump 

4. All of the above 

6-10. The electrical system of the P-16 is 
1 • 24 volts d.c. 

2. 24 volts a.c. 

3. 12 volts d.c. 

4. 28 volts a.c> , 

6-11. The service brakes are internal expanding 
drum-type located on all four wheels' and 
are actuated by 

1. hydraulic pressure 

2. air pressure 

3. mechanical linkage 

4. combination of all the above 
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Learning Objective* With regard to 
hydraulic component teat stands, 
recognise types, uses, and operational 
characteristics and procedures. -- - 



6-12. AHT-63/64 portable hydraulic test stands 
are connected to an aircraft's hydraulic 
ayetesrby 

\/ quick disconnects 
?• plug -ins 
3. bayonet fittings 
- 4. B-4 nuts 



6-19. The HSU-1 is equipped with a reservoir 
, sight gage that reads from 

1. 0 to 2 gallons 

2. 0 to 3 gallons 

3. 1 /4 to 2 gallons 

4. 1/2 to 3 gallons 



6-20. 



The H-250-1, HSU-1, and Model 310 
hydraulic servicing units are similar in 
that they are all operated by hand and 
deliver 3-micron (absolute) filtered 
fluid, but they do have different fluid 
capacities. . 



6-13. 



6-14. 



What type of puap does the AHT-63 
hydraulic unit have? 
!♦ Rotary piston 

2. , Axial piston - 

3. Gear rotary 

4. Axial gear 

the AHT-63 test stand is capable of 
circulating 13 gallons of hydraulic fluid 
per sdnute through the system at a 
pressure of 

1. 1,000 psi 

2. 3,000 psi 

3. 3,500 psi 

4. 5,000 psi 

6-15. All portable hydraulic test stands must be 
* equipped with a 3-micron or smaller 
nonbypass type filter before being used on 
any naval aircraft hydraulic system. 

6-16. the Model H-250-1 hydraulic fluid 

servicing unit is operated ;with a hand 
pump and has *a fluid capacity of 
^ 1 . one gallon 

2. two gallons 

3. three gallons 
4^ four gallons 

6-17. The H-250-1 servicing unit is equipped 

with a top piercing pin which is drilled 
to provide for 

1. fluid by-pass only 

2. piercing the fluid container only 

3. a checfc valve 

4. atmospheric venting 

6-18. The Model HSU-1 hydraulic servicing unit 
has a fluid capacity of 

1 . one gallon 

2. two gallons 

3. three gallons 
4* four gallons 



Learning Objective; Identify the 
steam cleaner and dry honing machine 
ano^ describe their characteristics. 



6-21 , 



What fuel is used in steam cleaners to 
heat the cleaning compound? 
1 • Kerosene 

2. Diesel fuel 

3. Aircraft gasoline 

4. Automotive gasoline 

6-22. The portable dry honing machine is 
, primarily used with 

1. ground support equipment 

2. aircraft and aircraft components 
^ 3. hoisting slings 

4. ordnance support equipment 

6-23. Which of the following abrasives are used 
^ in the portable dry honing machine? 

1. Glass beads 

2. Aluminum oxide particles 

3. Abrasive debris 

4. Either 1 or 2 above 

6-24. What type of abrasive should be used in 
the dry honer on metal that will ' 
corrosively react with aluminum? 
^J. Soft grit 

Glass beads v 

3. Aluminum oxide 

4. Sand ■ 



6-25. 



Before starting the dry honing process on 
a piece of equipment, you must remove^ 
which of the following from tlie surface? 

1 . Oil 

2. Water 

3. Debris 

4. All of the above 



30 



6*26* What must be done when working with the 
dry honer to prevent the loss of 
abrasives? 

1 ♦ The blast control valve must be 

released before the gun is raised from 

the surface 
2* The blast control valve must be 

released before the gun is pressed to 
- the surface 
3* The blast control valve must be 

released at all times 
4* The blast control valve must be closed 

at all times 



Learning Objective: Identify a 
characteristic of the preservation/ 
depreservation trailer and uses of 
the aircraft crash dolly* 



6-27. Trailers have at least two of their wheels 
equipped with a brake system* 



6-31* The use of nitrogen is preferred over the 
use of compressed air in. many aircraft 
and missile pneumatic systems because 

nitrogen 

1. cannot support living organisms „ 
2* cannot support .combustion and fire 
3* does not cause rust or decay of the 
surfaces with which it comes in 
, contact 
4* possesses all of the above 
characteristics 

6-32 • The difference between class I and class 
II nitrogen is that class I is 
1« oil-pumped and class II is 

water -pumped 
2* water-pumped and class II is 

oil -pumped r 
3« compressed by a lubricatmcUgump and 

class II is compres8e^by a 

non lubricated pump 
' 4* available in militar^supply 

class II is not 



6-28. The unpowered truck do*Ily is commonly 
referred to as a/an 

1 . tractor dolly 

2. crash dolly 

3. vehicle dolly 
4* aircraft dolly 

6-29* An aircraft crash dolly may be' used to 
support only, a part of an aircraft's 
weight* 

m 

6-30* In describing the 

preserva tion/depreservation trailer* which - 

of the following statements is true? 

1* The trailer's head pressure can be 
varied between 220 and 440 psi 

2* The trailer is designed to be 
transported 73hly by towing 

3* The trailer is equipped with a 

20-gallon preservation fluid tank and 
a 30-gallon depreservation tank 

4* The trailer's electrically-driven pump 
can supply preservation fluid at the 
rate of 3 gallons per minute 



Learning Objective: With regard to 
liquid and gaseous nitr,ogan, identify 
associated characteristics', classifi- 
cations, handling procedures, and 
uses. 1 



6-33* Class II nitrogen must never be used to 
purge an oxygen system because, even 
though nitrogen is inert,- the oil in it 
can explode in the presence of oxygen* 

6-34* Why does liquid nitrogsn that is .stored 
or used in an inadequately ventilated -v 
place create a hazardous condition? 
1« Because it expands and lowers the 

oxygen content 'of the a^r which can 

cause dizziness, unconsciousness, and 

even, death ' 
2* Because it is toxic and can cause 

nausea,* vomiting, and even death A 
3* Because it^is very flammable and 

explosive y 
4* Because of all of thej above 

6-35* Inasmuch as liquid nitrogen is much 
colder than liquid oxygen, if liquid 
nitrogen is exposed to air for any length 
of time oxygen from the air may condense 
into the nitrogen* 

6-36* If you grasp a line containing liquid 

nitrogen and are not wearing protective 
hand coverings, your hands may be injured 
because they will stick to the line* 



Learning Objective: Identify capa- 
cities, design features, component 
functions, . operating procedures, and 
related safety precautions concerning 
liquid oxygen* 
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In ^what forma are these 



6-37* There are two types of aviator's breathing 
oxygen supplied for use in the Navy, type 
I and tvjpe II, 
two types? 

1. Type I is gaseous > "<ype II is liquid 
2« Type I is liquid} type II is gaseous 

3. Type I is liquid} type II is liquid 

4. Type I is gaseous} type II j.s gaseous - 

6-36* Liquid oxygen (commonly referred to as 
LOX) is normally obtained by a combined 
cooling and p^essurization process* Once 
converted to a liquid r it will remain a 
liquid if the temperature is 'maintained 
below 

1. -182° F % 

2. - ~182 # C 

3. -297 # C 

4. -297 # F 

6-39. Liquid oxygen trapped in a line between 
closed valves may create a hazardous 
condition unless some type of relief 
device is functionally associated with the 
line • 

6-40. Control of .contamination requires that you 
exercise extreme care in handling liquid 
, oxygen because oxygen readily absorbs 
nearly all forms of contamination* 

6-41 ♦ The desirable goals for liquid oxygen 

contamination control are best described 
by the phrase 

1 • clean and dry * 

2. clean and odor -free 

3. clean and oil-free 

4. clean and protected from the v 
atmosphere 



Learning Objective t Recognize pro- 
cedures and equipment involved in the 
operation , testing , troubleshooting , 
and maintenance of the No. 4 Ronan 
and Kunzel liquid oxygen servicing 
trai ler. 



6-44 . The 


vent 


line and 


fill-drain line connect 


the 










1. 


.inner 


tank 


to 


the internal piping 


2. 


outer 


tank 


to' 


the external piping 


3. 


outer 


tank 


to 


the internal piping 


4. 


inner 


tank 


to 


the external piping ^ 



6-45* The component that operates as a heat 

exchanger to vaporize liquid oxygen and 
pressurize tjhe inner tank during transfer 
of LOX is called the 

1, pressure buildup coil 

2. pressure relief coil 
3* vacuum relief coil 
4. presssure vaporizer 

6-46 . In the event that the- inner tank is 

damaged, what component is designed to 
release the pressure between Che inner * 
and outer tank? 

1. Pressure relief valve 
2* Safety rupture disc 
3* Safety vent line 

4* Pressure vent valve 

6-47* A direct reading pressure gage is 

provide'd on the control hood to indicate 
which of the following conditions in the 
inner tank? 
1 • Liquid level 

2. Vacuum 

3. Pressure in the tank 

4. All of the above * 

6-48* Pull-to-test handles are located on the 
hood of LOX servicing trailers for which 
of the following pressure relief valves? 
1 • Tank 
2 • Hose 

3. Both 1 and 2 above 

4. Converter 



Refer to figure 6-36 in your textbook* In 
questions 6-49 through 6-52, select t'le proper 
color code from column (B) for the control 
valves listed in column (A), \ 



6-42. The No. 4 LOX servicing trailer has a 
capacity of 
1 • 30 gallons 

2. 50 gallons 

3. 60 gallons 

4. 90 gallons 

6-43. The No. 4 LOX trailer is equipped with all 
the necessary control valves, gages , 
pressure relief valves, and blowout 
rupture discs for simple and safe 
operation. They are located in which of 
the following places? 

1 . Tank front 

2. Tank rear 

3. Tank sides 

4. Trailer frame 



A. Control Valve 



6-49. Fill-drain valve 



6-50. Capacity gage valve 
6-51 . Vacuum\valve 



6-52. Vent valve 



B. Color Code 
1 . Yellow 
2* Black 

3. Blue 

4. Red 
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,6-53* On the No* 4 LOX trailer, which component 
causes the liquid to evaporate? 
1 • Hie vent line 
2. The surge tank 
3* The vacuum line 
4* the pressure buildup coil 

j 

6*»54. Assume that after a transfer has been 

completed, the trailer contains 30 gallons 
of LOX* If no further transfer is to be 
made within 4 hours, which valve (e) must 
* be left open? 

1 • the vent line 

2. the tank pressure-relief valve 
m 3. Both 1 and 2 above 

4. .The vacuum valve " 

i 

6-55. Which of the following control valve (s) 
is/are used only when pumping down the 
* vacuum space between the tanks? 

*1. Vent and vacuum 
' 2# Fill-drain and vent 

3. Vent 

4. Vacuum 



Learning Objectives Recognize 
operational features and component 
functions of the TMU 70/M liquid 
oxygen, servicing trailer and indicate 
related operating, inspection, and 
troubleshooting procedures. 



6-56. The low loss, ,iosed loop system reduces 
the loss of liquid oxygen during transfer 
and eliminates the safety harard* 
associated with venting oxygen in critical 
areas. 

/ 

6-57. The transfer tank uses cold gas pressure 

from' the pressure buildup unit to transfer 
liquid oxygen to the aircraft converter. 

6-58. Which of the following statements 

regarding the transfer lines and piping 
system is FALSE? 

1. The pressure ore lief valve system, 
which is part o£ the piping system, is 
connected to the vent system 

2. The transfer lines carry liquid oxygen 
from the transfer tank to the aircraft 
converter and then to the storage tank 

3. The lines are kept to a minimum length 
to reduce coo Id own and heat losses 

4. The closed loop of* the transfer lines 



6-59. Which of the following statements 

concerning the indicating gages of the 
TMU 70/M servicing trailer is WOT 
correct? 

1. The storage tank liquid level gage is 
calibrated in gallons 

2. The transfer tank liquid level gage 
is calibrated in percent full 

3. the storage tank pressure gage should 
indicate a higher pressure than the 
transfer tank pressure gage while 
servicing a converter 

4. The converter full indicator monitors 
the converter vent line temperature 
and indicates GAS during transfer to 
the converter and LIQUID when the 
converter is full 

6-60. Under which of the following conditions 

should the vent line shutoff valve on the 
storage tank be in the closed position? 
1. 
2. 
3* 

4. 



When the storage tank is being^ filled 
jWhen the unit is in idle storage 
jphen the unit is being used in flight 
line servicing 

Under the conditions specified in 
both 1 and 3 above 



6-61. Under normal conditions and with 30 psig 
of transfer pressure, the storage tank 
should be filled within a period of 

1. 5 to 10 minutes 

2. 5 to 8 minutes 

3. 4 to 8 minutes' 

4. 3 to 6 minutes 



Learning Objectives Recognise 
operational characteristics and pro- 
cedures, maintenance practices, and 
functions of gaseous oxygen servicing 
trailer components. 



6-62. The shutoff valves control the flow of 
oxygen from the 

1. upper manifold to the lowei,. manifold, 
directly 

2. lower manifold to the upper manifold, 
directly 

3. upper manifold to the lower manifold, 
via the regulator — N 

4. lower manifold to the upper manixold, 
via the regulator 

6-63. When an oxygen system' is serviced with 
the trailer, the flow of oxygen is 
controlled by 
1 • line servicing valve 

2. pressure regulator 

3. manifold valve 

4. recharge valve 
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6-64* What is the correct sequence of oxygen 

flow from the cylinders through the 
^* trailer to the aircraft oxygen system? 

1 . Cylinders— pressure regulator— drier— 
„ . Mnifold control valve-flower 

manifold— upper manifold— aircraft 

2. Cylinders— manifold control valve — 
upper manifold— pressure regulator— 
lower manifold— drier-aircraft 

3* Cylinders — upper manifold — manifold 
control valve— lower manifold— drier- 
pressure regulator— aircraft 

4* Cylinder's— drier— manifold control 
valve — upper manifold — lower 
manifold— pressure regulator — aircraft 



6-70. Itoe tubing of the NT-4 universal aircraft 
tow bar is manufactured from which of the 
following alloys? 
1 . Steel 
2* Aluminum 
3* Hone 1 -metal 
4* All of the above 

6-71* A universal wheel chock may be used with 
any aircraft's main landing gear 
providing the wheel diameter is not more 
than 

1* 28 inches 



2. 
3* 
4* 



38 inches 
45 inches 
90 inches 



Learning Objective i Recognize the 
operational charactjris tics of air- 
craft jacks, works tands, aircraft 
tow bars, and tiedown chains; recog- 
nise safety hazards related to the 
use of ground support equipment and 
the procedures to follow when a 
safety hazard Is discovered* 



6-65* Ground support equipment jacks must never 
be used to lift .an aircraft* 

6-66* Which of the following types of jacks 
should you use to raise the .complete 
aircraft? 

1 • Alligator axle ■ 
2* Handle axle 

3. Tripod 

4. Crocodile axle 

6-67. Which of the following NAVAIR publications 
^ists all jacks, their identification^ 

number, and the jacking point at which 
>£ocatioTr^the jack can be used on the 

aircraft? 

1 • NAVAIR 19-70-52 

2. NAVAIR 19-70-46 

3. NAVAIR 19-70-48 
4* All of the above 

6-68* All adjustable aircraft maintenance 

. platforms (wbrkstands) are stationary and 
are operated by hydraulics or pneumatics 
with a maximum working height of six feet. 



6-72* What is the,' most common type of tiedown 
used for securing parked aircraft and 
ground support equipment? 
1* Hurricane tiedown 

2. TD-1A 

3. TD-4 

4* Wire rope 

6-73* What is the rated working capacity of 
the TD-1A tiedown chain? 

1. 6,000 lb 

2. 10,000 lb 

3. 12,000 ib 
4* 16,000 lb 

6-74* When work is in progress on and around 
ground support equipment, to what is 
safety directly related? 
1* Cooperation between people who use 

and maintain support equipment 
2* Constant vigilance 
3* Common sense 
4* All of the above 

6-75* If you see a safety hazard in your shop, 
what should you do? 
1. 
2. 
3. 



4. 



Report the fact to your supervisor 
Warn other workers of the danger 
Exercise as much caution as possible 
under existing conditions 
All of the above 



6-69., The aircraft tow bar that is used on most 
naval aircraft is model number 

1. T0-1A * 

2. NT-4 

3. NT-1 

4. SD-1D 
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Assignment 7 



tjPOlg and Test Equipment 



Text: Pages 6-57 through 7-44 



Learning Objective: Recognise proper 
procedure! for the issue and turn-in 
of tools, and the k importance ^f tool 



7-1, 



7-2. 



7-3. 



7-4. 



7-5. 



inventory 



In handling tools, what do you, as an AS, 
practice if you have careful , safe, and 
clean worjc habits? N < 

1 . Account for all of your tools each tine 
a job is completed 

2. Use your tools for the purposes 
intended 

3* Maintain your tools in good repair 
4. All of the above 

Information* on common handtools can be 
found in which manual (a)? 

1. Airman, NAVPERS 10307, Chapter 10 

2. NAVEDTRA 10314-B 

3. NAVPERS 10085, Chapter 2 

4. Both 1 and 3 above 

Ensuring all tools are properly marked as 
to organization, work center and toolbox, 
and that all toolboxes are properly 
numbered is the responsibility of the 

1 . shop chief 

2* toolroom personnel 

3* work center supervisor 

4* . division chief 

Upon completion of a job, what main purpose 
is served by the reinventory of tools taken 
to the job? 

1 • It aids in keeping track of tools 
issued f 

2. It is a check for tools against the 
toolroom allowance f 

3. It is, a check* fc^ tools left within or 
around the equipment 

4* It provides a check of tools. that are 
on temporary custody 



teaming Objective: Identify various 
types of handtools, their operating 
and design characteristics, and their 
proper uses and care* 



7-6. 



7-7. 



7-8. 



7-9. 



r 

For which of the following operations are 

diagonal pliers best suited? 

1* Grasping cylindrical objects 

2. Cutting objects flush with the surface 

3. Bending heavy gage material 

4. Straightening bant cotter pins 

What advantage does a 6^point socket have 
over a 12-point socket? 
1. 
2. 



3. 



It has a 6-point drive 
Each,of its flats allows a»30-degree 
turning movement 

It is not subject to as much wear when 
used on stainless steel nuts 
It needs to swing only half as much 
before it is lifted and fitted for a 
new grip 



The site of 6-point and 12-point socket 
openings are graduated in increments of 

1. 1/16 in 

2. 1/8 in 

3. 1/4 in 

4. 3/8 in 

Which handle has a built-in reversible 
feature? 

1 . Speed 

2. Ratchet 

3« Sliding T-bar 
4. Hinged 

In order to remove a nut in a hurry using 
a speed handle, the nut should first be 
loosened by using 

1 . a ratchet handle 

2. a ratchet handle and a sliding T-bar 
handle 

3* a ringed handle 
4. all of the above 



7-10, Which of the socket wrench accessories 

illustrated in figure 7-3 of your textbook 

should you use to t^rn a 1/4-inch square 

drive socket with a 3/8-inch square drive 

handle? 

1 . Adapter 

2* Extension bar 

3* Universal joint 

4. Universal socket 



/ 
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7-11 ♦ The J?ox-end portion of a combination 
wranch it off-sat how many dagraas? 

1. 10 

2. 15 
, 3« 20 

4* 25 

7-1 2« Whan a nut is turned with an adjustable 

wrench, which of the following procedures 
should NOT be used? v 
1« Setting the jaw to grip the nut firmly 
2* Gripping the nut in the throat of the 
jaw 

3« Drawing the handle toward the 

adjustable jaw 
4« Using a pipe extension for more 

leverage 

* 7-13* A damaged common screwdriver may be 
repaired by the use of a/an 
1. file " 
2* emery wheel 
3« whmtstone 
4* oilstone 

7-14* Using a Reed and Prince or Phillips 

screwdriver on the wrong type of screw 

will damage the 

1 ♦ work 

2* screwhead 

3« screwdriver 

4« worker 



7-20. The correct way to measure with a steel 
scale is to take the reading with the 
scale sitting on its edge. 

7-21. Nonmagnetic tools require special 
handling in their use because they 
1 • are harder than steel tools 

2. may become magnetized 

3. can damage components such as magnets 

4. are not as rugged as steel tools 

7-22. When is the use of insulated tools 
mandatory? 

1« When the equipment is too warm to 
touch by hand 

2. When .there is danger of electrical 
shock 

3. When the use of the tool may cause a 
short circuit 

4. When either 2 or 3. above is possible 

7-23. Which of the following items should be 

used to clean dirty relay contact points? 

1 . Sandpaper 

2. Query cloth 

3. A burnishing tool 

4. Either 1 or 2 above 

7- 24 i Khat tool should be used to align relay 
* contacts? 

1 • Point bender 

2. Burnishing tool 

3. Relay compressor 

4. Brush spring compressor 



In items 7-15 through 7-16, select from column B 
the pliers needed to perform the tasks listed in- 
column A, • 



h* Tasks 



B, Pliers 



7-15. 



Clamping and locking in 1* Duckbill 

position by pulling the 

lvwer toward the handle 2. Needle -nose 



7-16* Pullii*:* or working with- 3. Channel lock 
in confined area where 
fingers cannot reach 4. Vise grip 

7-1 7. Grasping cylindrical 
objects 

7-18* Cutting wire and 

grasping small objects 



7-19* What tool is designed to retrieve small 
v objects from places that are inaccessible 
by hand? 

1* Mechanical fingers 
2*i Needle-nose pliers 
3« Slip-joint pliers 
4. Duckbill pliers 



7V25. What will be the effect on a stranded 

wire that is to be stripped if the wire 
is placed into a groove that is too 
small? 

1. The wire will be stretched 

2. The insulation will not be completely 
severed 

3. Some of the wire strands will be 
severed 

4. The wire will be properly stripped 
because the stripper automatically 
adjusts to the proper size 

7-26. Refer to figure 7~16« Where does the 

type MS 25037-1 crimping tool crimp the 

terminal lug? 

1* Around the bare wire 

2. Around the insulation 

3. Around both the bare wire and the 
insulation 

4. On the surface which extends beyond 
the guard 

7-27. For a bolt to hold tight enough and NOT 
break when pressure is exerted against 
it, it must be properly tightened by a 
1 • socket wrench 

2. box-end wrench 

3. torque wrench 

4. open-end wrench 
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7-28. Which type of torque wrench can be pre sat 
to the deal red torque? 
1 • Deflecting beam 
2* Micrometer eetting 
. 3. Rigid frame 
4. Dial indicating 

7-29. How often should a torque wrench be 
tested? 

1 • Every 15 days 
2* Every 25 days 
3* Every 30 days » 
4* Every 60 days 

7-30* To determine the proper torque to apply to 
a fastener, to what publication should you 
refer? 

1* the maintenance manual for the 
equipment 

2* The torque value conversion table 
3* The torque wrench calibration 

instruction 
4* The torque wrench accuracy range table 

7-31. How many types of micrometers are commonly 
used throughout the Navy? 

1. 5 

2. 2 

3. 3 

4. 4 



7-37. What type of hammer or mallet should 

normally be used to strrighten thin sheet 
metal ducting? 
f 1* Ball peen hammer 
/ 2. Plastic mallet 

3. Rawhide mallet 

4. Metal hammer 

7-38* If a hardened steel surface must be 
struck and a soft haamer is NOT 
available, the surface should be 
protected by a piece of 
1 • copper only 
2* copper or brass only 
3* brass or lead only 
4* copper, .brass, or lead 

7-39. What type of hammer or mallet would you 
normally use to smooth out a metal, 
surface that has been bent out of shape? 
1 • A rawhide mallet 
2. A plastic mallet 
3* A planishing hammer 
4* A ball peen hammer 



Learning Objective: Identify the 
functions of a rivet head shaver, and 
indicate uses and characteristics of 
pneumatic riveters* 



In items 7-32 through 7-35, select from column b 
the type of micrometer for measuring the 
dimension in column A. 



A* Dimensions 



7-32* Piston travel in 
a cylinder 



B. Types of 
Micrometers 

1 . Inside 

2* Outside 



7-33. Diameter of a solid 

round bar 3* Depth 

7-34* Pitch diameter of a 4* Screw 

screw thread 

7-35. Bore of a cylinder 



7-36. The range of a micrometer is described as 
the 

1 • length of its frame 
2* length of the largest work it will 
measure 

3* distance the spindle advances with 

each revolution of the thimble 
4* distance which the spindle can travel 



7-40* What is the function of the rivet head 
shaver? 

K To countersink buck tails 

2. To smooth countersunk rivet heads 
3* To give an aerodynamic shape to 

buck tails 

4* To countersink round and brazier head 
rivets 

7-41. What rivet gun is preferred for driving 
oedium-sized rivets? 
1* Fast-hitting gun 
2* One-shot gun 

3. Squeeze riveter 
4* Slow-hitting gun 

7-42* The rivet gun which, because of its 

driving action, is sometimes referred to 

as a vibrator is the 

1* fast-hitting gun 

2* squeeze riveter 

3* one-shot gun 

4* slow-hitting gun 

7-43* Rivet heads of the greatest uniformity 
are formed by which of the following? 
t. Fast-hitting gun 
2. Squeeze riveter * 
3* Slow-hitting gun 
4* One-shot gun 
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'in i tests 7-44 through 7-47, refer to figures 7*37 
through 7-39 in your textbook. Select: the 
components listed in column B that make up each 
puller listed In column A. 



7-49. 



7-44. 



7-45. 



7-46. 



7-47. 



A« Pullers 

Universal bearing 
and bushing puller 

Push, and pull pullsr 
set 

Universal wheel 
puller sat 



Slide hi 
sat 



r pullsr 



B. Components 

1. A pressure 
screw with 
slide bar, a U- 
shaped body, a 
jaw holder, two 
large jaws, two 
•Mil jaws, and 
two jaw pins 

2. A two- and 

th res -way yoke, 
threa medium 
jaws, two saall 
jaws, and a 
locking feature 

3. A body and 
drive assembly, 
three long 
jaws, a special 
grooved hub 
set, and 
tapered right- 
and left-hand 
threaded stud 
nuts 

4. A 13 1/2-inch 
steel slotted 
bar to receive 
pairs of legs, 
of various 
lengths, a 1- 
inch threaded 
pressure screw 
13 inches long, 
and numerous 
attachments and 
adapters 



7-48. Refer to figure 7-44. When the universal 
push and puller set is used to remove a 
camshaft gear from an engine without 
removing the camshaft, the tightening 
force is applied to the 
1 • case 

2. engine 

3. camshaft 

4. camshaft gear 



7-50. 



Refer to figure 7-45. When the universal 
push and puller set is used to remove a 
-bevel pinion shaft from a transmission, 
the tightening force is applied to the 

1. bevel ge«r 

2. pinion shaft 

3. transmission case 

4. cam- gear 



Learning Objectives Identify uses 
•and operating characteristics and 
techniques of special tools and 
equipment used by the AS. 



If a four-cycle engine's speed (rpi) is 
obtained by holding the tip of a minual 
tachometer against the camshaft, the * 
speed , is read as - 

1. four times the pointer indication on 
the dial ' 

twice the pointer indication on the 
dial 

the pointer indication on the dial 
half the pointer indication on the 



7-51, 



7-52. 



7-53. 



2. 

3. 
4. 



dial 



When used on a gasoline engine, uh&re ia 
the electric tachometer connected? 

1. To the primary circuit 

2. To the secondary circuit 

3. To the battery circuit 

4. To the number one spark plug 

When the compression tester is used, how 
many engine revolutions are necessary to 
check the proper functioning of the 
rings, valves, and gaskets? 
1 • One 

2. Two 

3. Three 

4. Four 

Trouble which must be corrected before 
satisfactory engine performance can be 
expected is indicated if, after - * 
Connecting a cylinder leakage tester to ^ 
cylinder, you can hear air escaping 
through the 

1. carburetor only 

2. exhaust pipe or the. carburetor only 

3. crankcase filler pipe only 

4. exhaust pipe, carburetor, or 
crankcase filler pipe 
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7-54. When a vacuum gage it used, which of the 
following rules must be adhered to in 
order to obtain an accurate reading? 
J * gag© t *uat be placed or held i.T a 

vertical position 

2. The connection between the intake 
manifold and the gage aust be loose 

3. All restrictions or dirt must be 
removed fro* the intake manifold and 
gage openings 

4. The engine aust be turned over one 
revolution 



7-61. Which of the following statements 

concerning the chasis dynaaoaeter is 

INCORMCT? 

* * * Xt» use eliminates .the interference 
of body noise 

2. It can be used to test and adjust 
autoaatic transmissions 

3. it can be uee^ to test an engine % 
without removing the engine froa the 
vehicle 

4. It can be used to balance the front 
end ~ 



In items 7-55 through 7-58 concerning the use of 
the vacuua gage to diagnose engine trouble, 
select the malfunction from column B that causes 
each gage indication listed in column A. 



A. Indications 



B. Malfuctlons 



7-55. Reading* changes, slowly i. Compression 

between 14 and \6 inches leak past the 

piston rings 

7-56. Reading of 15 inches 

when cruising at 40 mph 2. Valve 

1 triming 
7-57. Steady reading of 10 incorrect 

inches 

3. Improper 

7-58. Bouncing reading from carburetion 
normal to below normal at idle 

and back 

4. Sticking 
valve 



Learning Objective* in using 
special tools and equipment, iden- 
tify operating and design charac- 
teristics, operating techniques, 
and uses. 



7-62. Where is the ignition light hooked up for 
checking the tiaing on an engine? 

1. To the number one cylinder 

2. To the number two cylinder 

3. To the number three cylinder 

4. To the number foui^ cylinder 

7-63. In addition to removing email pits or 

burns froa the faces of valves, the valve 
refacer can also be used to 
1 • square tappets 

2. square valve stems 

3. grind push rods 

4. grind valve seats 



7-59. 



7-60. 



Although smoke from an oil burning engine 
does NOT materially affect the reading of 
the exhaust gas analyzer, continued use of 
the analyzer on oil burning engines will 
1* dull its sensitivity 

2. cause irreparable corrosion problems 

3. short out the analyzer 

4. require replacement of the analyzer 

Which of the following resistance creating 
devices may be used as a dynamometer to 
absorb energy? 

1. A hydraulic cylinder 

2. An electric armature revolving in a 
magnetic field 

3. A fan revolving in compressed air 

4. A mechanical spring 



In items 7-64 through 7-67, aelect the valve 
seat grinding component listed in column B that 
best fits the description listed in column A. 



A. Description of 
Componen ts 

7-64. Available in three 

grades— cast iron, hard 
steel, and finishing 

7-65. Threaded on one end for 
attaching the stone 

7-66. Has rigid axis for the 
grinding stone sleeve 

7-67. Positive vibrating action 
to ainiaize stone loading, 
speed up grinding, and 
reducing stone wear 



B. 



Valve Seat 

Driver 

Component 

1. Driver 

2. Pilot 

3. Stone 

4. Stone 
sleeve 
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7-64. The final process of fitting a newly 

ground Vftlw on mt consists of rubbing 
ths valve eeating face against ths valve 
seat. This is accomplished by using a 
1. valve guide 
2* valve lepper 
3. valve refacer 

4* sslf-csntsring valve guids pilot 

7-69. Xf a valve spring is used that doss NOT 
meet ths tension requirements listed in 
the engine manufacturer's manual, all 
EXCEPT which of the following effects 
would result? 

1. Undue wear on the valve operating 
mechanism 

2. The valve may not seat properly 

3. The valve may burn 

4. The valve *ould elongate 



7-70* What tool is used when the valve spring 
retaining locks are removed from the 
valva stem? 

1. Valve epring tester 

2. Self-centering valve guide pilot 

3. Valve epring compressor 
4* Valve retaining punch 

7-71. When the spark plug cleaner is used* sand 
is air-blasted against the electrode end 
of a spark plug to 

U eliminate high-preeaure plug firing 
f ai lure 

2* remove the cleaning solvent 

3. eliminate *oo small a gap betveen 

electrodes 
4* remove carbon deposits 
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Assignment 8 



Hardware, Fuels , Lubricants , and Hydraulic Fluids 



'Text: Pages 7-44 through 8-31 



Learning Objective: Indicate procedures 
for selecting hardware and materials, 
proper uses, and installation of hardware 
and consumables used in the AS rate. 



8-1. What is the purpose of seals used 

throughout the systems of ground support 
equipment? 

1. To increase friction 

2. To minimize leakage 

3. To facilitate alignment 

4. To facilitate connections 

8-2. Hardware used to seal sliding or moving 

assemblies in the shape of O-rings or other 
shapes is called 
1 * washers 

2. gaskets 

3. packings 

4. bushings 

8-3. Hardware used to seal nonmoving fittings 
and bosses is called 

1 . washers 

2. gaskets 

3. packings 

4. bushings 

8-4. Most O-rings used in support equipment 
installations are made of 

1. natural rubber 

2. synthetic rubber 

3. Teflon 

4. leather 

8-5. O-ring packings are designed for which 
purpose? To seal units 

1. in one direction only 

2. in both directions 

3. when pressure is applied only 

4. under static conditions only 

8-6. Backup rings are NOT required in hydraulic 
systems with less than what maximum 
pressure? 
1 * 1,000 psi 

2. 1,500 psi 

3. 3,000 psi 

4. 3,500 psi 



8-7. How are O-rings identified? 

1 • By the stamp on the O-ring 

2. By color coding 

3. By technical information printed on 
the O-ring 

4. By technical information printed on 
the O-ring package - • . 

/ ~ 

8-8. An O-ring manufactured in the third 

quarter of 1975 has a cure date on the 
package of 

1. 1Q75 

2. 2Q75 

3. 3Q75 

4. .4Q75 

8-9. When selecting an O-ring, which of the 

following factors must the mechanic bear 
in mind? 

1. Age limitation 

2. Intended use 

3. Material condition 

4. All of the above 

8-10. Deterioration of most synthetic rubber 

O-ring seals occurs if they are exposed to 

1. thinners, moisture, or ozone 

2. grease, fuel, or solvent 

3. heat, light, or oil 

4. any of the above 

8-11. One of the primary factors concerning 

storage of O-ring seals is that the firtt 
ones placed in storage must be the first 
ones used. 

8-12. When should the preservation of the O-ring 
be removed? 

1. When ready for installation 

2. After installation f 

3. Three hours prior to installation 

4. Twelve hours prior to installation 

8-13. During installation of an O-ring seal, an 
AS should use specific tools made from 
soft metal, phenolic rod, or plastic and 
be careful not to nick, scratch, or dent 
the seal. 
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8-14. h mandatory requirement for installation 
of a new O-ring is that the 
1 • system must be flushed before 
installation 

O-ring must be used with a Teflon 
backup ring 

3, part to receive the O-ring must be 
clean 

4. O-ring must be used with a leather 
backup ring 

8-15* Checking for small cracks or other 

irregularities on the inner surface of an 
O-ring may be accomplished by 

1 . stretching the O-ring to its elastic 
limits 

2. rolling the O-ring inside out on a 
dowel or inspection cone 

3. subjecting the O-ring to system 
pressure on a test stand 

4* doing any of the above 

8-16. When installing an O-ring over or through 
a threaded area of a component, which of 
^J. the following should NOT be used to 

protect the ring from the threads? 

1 . Adhesive tape 

2. An O-ring seal package 

3. An O-ring entering sleeve 

4. Lint-free bonding paper 

8-17. What two types of backup rings are used in 
support equipment? 
t„ Leather and Teflon 

2. Single-spiral and double-spiral 

3. Expander and nonexpander 

4. Right-hand spiral and left-hand spiral 

8-18. Which of the following statements 

concerning Teflon backup rings is false? 

1. They are unaffected by any fluid or 
vapor 

2. They do not deteriorate with age 

3. They are identified by their color 
code markings 

4. Ihey can withstand extreme 
temperatures 

8-19. Refer to figure 8-9 in your textbook. 

After the fitting groove is examined for 
roughness, what step should you take 
next to install the leather-type backup 
ring? 

1 . Soak the backup ring in clean 
hydraulic fluid 

2. Install the gasket in the fitting 
groove 

3. Position the jamnut well above the 
fitting groove 

4* Immerse the gasket in the same type 
hydraulic fluid as that used in the 
system 



8-20. A Teflon spiral backup ring that is to be 
installed internally must have which 
type spira^2 
1 • Single ^ 

2. Double 

3. Left-hand 

4. Right-hand 

8-21. A wiper in a hydraulic component serves 
to 

1 • clean and lubricate 

2. trap excessive leakage 

3. provide a bleed passage for internal 
leakage 

4. clean the internal surface of the 
component 

8-22. Gaskets should NOT be compressed against 

1. end caps 

2. smooth faces 

3. torqued smoothed faces 

4. irregular or rough surfaces 

8-23. The purpose of the Vylinder head gasket 
is to maintain a 

1. gas and coolant-tight seal 

2. gas and lubricant-tight seal 

3. lubricant and coolant-tight seal 

4. lubricant and air-tight seal 

8-24. Intake and exhaust manifold gaskets are 
usually made from which of the following 
materials? 
1 • Neoprene 

2. Cork 

3. Asbestos 

4. Oil resistant paper 

8-25. When installing any gaskets in an engine, 
you should NEVER use heavy grease or 
gasket compounds because of the 
possibility of contamination. 



Learning Objective: Recognize the 
classification methods, types and uses, 
and characteristics applicable to rivets 
and bolts. Identify the use and removal 
procedure of turnlock fasteners, and 
indicate the correct manner of installing 
safety wire. 



8-26. What are the three principal parts of a 
bolt? 

1. Head, thread, extender 

2. Head, thread, shaft 

3. Head, thread, grip 

4. Head, thread, length 
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8-27 ♦ What is the grip length of a bolt? 



1. 

2, 
3. 



8-28. 



The unused portion of the thread next 
to the shaft 

The unused portion of all the threads 
The length of the unthreaded portion 
of the shaft 

The length of threads covered by the 
bolt 



Safety wire should be installed in such 
manner that 



1 . 



the tension of the wire tends to 

tighten the bolt or nut 

the tension of the wire tends to 

loosen the bolt or nut 

it is always as tight as possible 

it has 5 turns per inch 



8-29. 



Cotter pins made of which petal are best 
suited for a strong, corrosion resistant 
application? 

1. Low-carbon steel 

2. Stainless steel 

3. Mild steel 

4* Any of the above 



Select the rivet shown in column B to be used 
under the conditions stated in column A* 



A* Conditions 

8-30* Where maximum strength 
is required 

8-31* Where streamlining is 
important 

8-32. On an external surface 

8-33* In place of other 

protruding-head rivets 
(similar to brazier head 
rivets ) 



B, Rivets 

1 • Counter- 
sunk 

2* Brazier 
head 

3* Universal 
head 

4. Flat head 



8-34* How are solid rivets classified? 
1 ♦ By size 
2* By material 
3* By head shape 
4* In all of, the above ways 

8-35 ♦ Which of the following 1 types of rivets 
should be used to strengthen the sheet 
metal around the hole where streamlining 
is not Important? 
1 ♦ Countersunk 
2« Flathead 
3* Roundhead 
4* Universal-head 



8-36» What are the advantages of using blind 
rivets? 

1« They do not require the use of a 
backing bar and are lightweight 

2. They are lighter than standard rivets 
and do not require special tools 

3. They are stronger than countersunk 
rivets and will fit hoLtfs that are 
not aligned 

4. They do not cause spreading of the 
plates being fastened and are always 
true 

8-37* Blind rivets include rivets of which of 
the following types? 
1» Rivnuts 

2. Self-plugging riveta {mechanical 
lock) 

3. Self-plugging rivets (friction lock) 
4* All of the above 

8-38* What is the most desirable type of 

fastener for access panels on support 
equipment? 
v - U Machine screw 
2» Turnlock fastener 
3. .Structural screw 
4» Self-tapping screw 

8-39* Which of the following parts of the 

airlock fastener is mounted in the door, 

cover, or removable section? 

1 ♦ Stud 

2* Spring 

3* Spring assembly 

4» Each of the above 



Learning Objective: Recognize 
components, properties, characteristics, 
and stages of combustion of gasoline, and 
indicate causes, results, and remedies 
for detonation* 



8-40* Which elements contained in gasoline make 
it burn freely in air? 
Oxygen and hydrogen 
I 2* Carbon and hydrogen 
\ 3* Carbon and oxygen 
4* Carbon and nitrogen 



8-41 ♦ Which property of gasoline determines its 
tendency to change from a liquid to a 
vapoz^fe-^ry_ing, temperatures? 
1* Purity J 
2* Antiknock quality 
3« Volatility 
4* Uniformity 
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8-42. 



8-43. 



The Jasst way to prevent vapor lock during 
hot weather is to 

1* insulate all parts of the fuel system 
from the hot engine parts 

2. remove the engine thermostat so that 
the engine will run cooler 

3. use a fuel of high volatility 
4* use a fuel of low volatility 



w/'enqii 



Excessive choking of anf engine in cold 
weather should be avoided because it 
leaves excessive amounts of unvaporized 
fuel in the intake and comSustion system 
which, in turn 

1 ♦ prevents proper fuel-air mixture from 
entering the system 
seeps into the crankcase and dilutes 
the lubricating oil ' 

causes the engine to overspeed when it 
warms up 

reduces the operational economy of the 
engine 



2. 



3. 



4. 



8-49. How should the spark be adjusted with 
\S respect to the octane rating of a fuel? 

1. Advance the spark when higher octane 
fuel is used 

2. Retard the spark when higher octane 
fuel is used 

3. Advance the spark when lower octane 
fuel is used 

4. Either retard or advance the spark 
when higher octane fuel is used, 
depending on the heat rating of the t 
spark plugs 1 

8-50. Tetraethyl lead is added to gasoline for 
the purpose of 

1 decreasing the volatility of the 
gasoline - >■ 

2. improving the starting qualities of 
the gasoline 

3. reducing the rate at which gasoline 
burns v 

4. increasing the octane rating of tne 
gasoline 



In items 8*44 through 8-46, select from column B 
the stage of combustion in which each event 
listed in column A occurs. 



A* Events 
* 

8-44. Effective burning 
^^\^occurs 

8-45. A small ball of blue 
flame develops in 
the gap of the spark 
plug electrodes 

8-46. Fingers of flame 
are sent into the 
mixture in the 
combustion chamber 



B« Stages 

1 • Formation of a 
nucleus 

2. Hatching out 

3. Propagation 



8-47. Detonation can result in destruction of an 
engine. However, the roost likely result 
of detonation is 
1 ♦ high fuel consumption only 

2. power loss only 

3. overheating only 

4. power -loss, overheating, and high fuel 
consumption 

8-48. The best way to minimize knocking or 
detonation is to 
1* use hot spark plugs 

2. put heavy oil in the crankcase to 
increase ring sealing capabilities 
thereby increasing compression in the 
cylinders 

3. use a gasoline of the octane 
recommended for the engine 

4. preheat the fuel prior to injection 
into the cylinders 



8-51 ♦ Since the Navy uses fuels of specified 
octane ratings, detpnation in a support 
vehicle engine may be caused by 
1. preignition only 
2.. a-lean^fuel mixture only 
* * 3. a defective cooling system only 

4« a defective cooling system, a lean 
fuel mixture, or preignition 



Learning Objective: Recognize 
requirements and characteristics of 
diesel fuels and engines. 



8-52. Which quality of diesel fuel is 

considered the most important and 
necesssary? 

1. Volatility 

2. Viscosity 

. 3. Cleanliness 

/ 4« Ignition quality 

8-53.' Why is water more objectionable in diesel 
fuel than in gasoline? 

1. Diesel fuel must ignite without a 
m spark and water reduces this 

capability 

2. Diesel fuel is lighter than gasoline 
and mixes readily with water, and the 
filter system cannot prevent water 
from passing through the fuel system 

3. Water causes rough running and also 
corrodes the injectors very quickly 

4. The cooling effect of water retards 
diesel ignition 



8-54. 



8.-55. 



8-56. 



8-57. 



8-58. 



Which of the following statements 
concerning the viscosity of diesel fuel is 
correct? 

1 The higher its viscosity, the less its 
resistance to flow 

2. The higher its viscosity, the greater 
its resistance to flow 

3. The lower its viscosity, the greater 
its resistance to flow 

4. The viscosity of the fuel has no 
effect on its resistance to flow 

why do diesel engines knock when first 

started or when idling? 

1 ♦ Diesel engines have a very high 

compression ratio and the fuel ignites 

too early 

2. Diesel fuel does not burn fast enough 
at a low temperature or with low 
compression 

3. There is a delay between the .time of 
injection and ignition 

4. Diesel engines have low compression 
and the fuel ignites too late 



Learning Objective: Recognize 
requirements and characteristics of 
JP-5 fuel. 



8-59. 



Two pounds of JP-5, while burning for one 
hour in a piston engine, produce 
approximately how many horsepower? 

1 . One horsepower 

2. Five horsepower 

3. Three horsepower 

4. One -ha If horsepower 

JP-5, with a vapor pressure of 
approximately 0 psi, is what type of fuel? 
1 . Gasoline 

2. Kerosene 

3. Diesel 

4. AvGas 

What type of additive is found in gasoline 
that is NOT found in JP-5? 
1 . (Toluene 

2. Xylene 

3 . Tetraethyl lead 

4. Cumenelead 



Learning Objective: Indicate functions, 
characteristics, purposes of additives> 
and uses of lubricating oils and 
greases » 



8-60. 



8-61. 



8-62. 



8-63. 



8-64. 



Although the primary function of 
lubricating oil in an internal combustion 
engine is «b prevent metal-to-metal 
contact of moving parts, it must also 
function as a 

1 . ccolant only 
2* cleanser only 

3. sealing agent only 

4. coolant, cleanser, and sealing agent 

Which characteristic of lubricating oil 
is most important when' you are 
determining the oil to use fn a diesel 
engine equipped with an oil cooler? 
1 ♦ Viscosity 

2. Cleaning capability 

3. Sealing quality 

4. Oxygen absorption capability 

Detergents are added to lubricating oils 
to aid in cleaning dirt, gum, and other 
impurities from the engine and them 
neutralizing them by 
1. forming heavy globules with the 

impurities which then settle to the 
bottom of the pan 

holding the impurities in suspension 
in the oil 

forming large globules with the 
impurities which are then trapped in 
the filtering system 
vaporizing the impurities so they can 
be vented from the crankcase 



2. 



3. 



4. 



Why should lubricating oil be changed at 
regular intervals? 

1. Because of its change in viscosity 

2. Because of its increase in acid 
content 

3. Because of its buildup of gum and 
varnish 

4. Because c[irt, gum, and other 
impurities are held in suspension in 
it 

Under the system established oy the 
Society of Automotive Engineers (SAE) for 
classifying lubricating oils, oil is 
characterized by its 

1. specific gravity 

2. flash and fire points 

3. viscosity 

4. detergent capability 

In addition to its being used in the' 
engine, lubricating oil is also used in 
the ^ 

1. gear unit transmission only 

2. differential only 

3. steering gear unit only 

4* transmission, differential, and 
steering gear unit 
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8-65. Which Of the following lUtMtnti 

describes the viscosity characteristics of 
an oil with a low viscosity index? 
1* It becomes thin at low temperatures 
and thick at high temperatures 

2. It becomes thick at low temperatures 
and thin at high temperatures 

3. It remains thin at all tamperatues 

4. It remains thick at all temperatures 



Laarning Objactivat Racognire 
hazards and safety precautions 
associated with petrolaua 
products. 



8-66. What is the MILSPBC of the type of lube oil 
that is used in a gas turbine engine? 

1 . MIL-L-7808 

2. JtIL-L-9502 

3. MIL-L-23699B 

4. MIL-L-1010 

8-67. In addition to satisfactory performance in 
operation, trie most important requirements 
for graase include 

1. stability only 

2. noncorroaiveness only 

3. water resistance only 

4. stability, noncorrosiveness, and water 
resistance 

8*68. In the manufacture of grease, soaps are 
added to regulate water resistance and 

1. haat stability 

2. corrosive action 

3. oxidation 

4. consistency 

8-69* What property of hydraulic fluid indicates 
its desirable characteristics of 
resistance to combustion and evaporation? 

1. A low viscosity index 

2. A high flashpoint 

3. Chemical stability 

4. Freedom from acidity 



8-70. The hydraulic fluid most commonly used in 
aviation support equipment has what type 
of base? 
1 . v Petroleum 
2. Vegetable 
"* 3. Synthetic 
4. Mineral 

8-71. Although the handling of all petroleum 

products can create hazards, what is the 
most hazardous to handle because of its 
toxic and highly combustible vapors? 

1. Lubricating oil 

2. Hydraulic fluid 

3. Diesel fuel 

4. Gasoline 

8-72. Compared to the weight of air, vapors 
from petroleum products are 

1. lighter 

2. heavier / 

3. the same weight 

4. either lighter or heavier, depending 
on which product is producing the 
vapors 

8-73. What is the maximum time that a person , 
may be exposed to petroleum vapors 
without serious effects? 
1 • 6 min 
, 2. 10 min 

3. 15 min 

4. 20 min 

8-74* What type of fire extinguisher is 

recommended for use on petroleum fires? 

1. Dry chemical only 

2. Water-acid 



C0 2 only 

Dry chemical or C0 2 
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Assignment 9 



Corrosion 



Tmxti Pages 8-31 through 9-20 



Learning Objective: Recognize causes 
"a«d effects of metal corrosion and 
indicate methods of corrosion pre- 
vention. 



9-1 • Why is carrier-based ground support 

equipment more susceptible to corrosion 
than land-based ground support equipment 
located at NAS Hsmphis? 

1 * Because salt water is a primary source 
of corrosion 

2. Because the mechanical stresses placed 
on the carrier-based equipment are more 

; severe than those placed on land-based 
equipment 

3. Because the alloys used in the 
carrier-based equipment corrode easier 
than the alloys used in land-based 
equipment 

4. Because of all of the above 

9-2. Since the AS must know the types and 
methods of application of corrosion 
prevention and moisture protecting 
materials, he must be able to detect 
corrosion on support equipment and parts, 
and he must also be familiar with 
1 • the materials and procedures for 
preservation and depreservation 

2. the types and uses of cleaning 
materials 

3. the types and causes of corrosion 

4. all of the above 

9-3. The most significant factor in causing a 

refined base metal to return to its natural 
state is the presence of 
r 1 • heat 

2. oxygen 

3. salt water 

4. moisture-laden air, whether fresh or 
salt 



9-4. Which of the following methods is * 
commonly used for preventing most types 
of corrosion in support equipment? 

1. Painting . 

2. Sealing 

3. Preserving 

t 4. Using Shrouds, covers, and caps 



9-5, 



9-6, 



9-7. 



9-8. 



Salt water causes electrochemical 
corrosion because it furnishes both the 
corrosive agents and 
1 • a path of decay 

2. the chemical conductor 

3. a chemical neutralizer 

4. the electrical conductor 

Which of the following statements relative 
to the flow of electrons during 
electrochemical attack of metal is 
correct? 

1. Electrons flow from the cathodic area 
to the anodic area resulting in 
deterioration of the cathodic area 

2. Electrons flow from the anodic area to 
the cathodic area resulting in 
deterioration of the cathodic area 

3. Electrons flow from the anodic area to 
the cathodic area resulting in 
deterioration of the anodic area 

4. Electrons flow from the cathodic -area 
to the anodic area resulting in 
deterioration of the anodic area 

A secondary factor that a manufacturer 
must consider in his selection of 
materials for ground support equipment 
construction is their corrosion resistant 
properties. 

The most practical, positive means of 
deterring corrosion is by 
1. preventive maintenance 
2» keeping equipment subject to corrosion 
away from a corrosive environment 

3. educating all hands to be able to 
recognize the different forms of 
corrosion 

4. ensuring that no dissimilar metals are 
used in the construction of any 
equipment subject to a corrosive 
environment 
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In item a 9-9 through 9-11, select from column B 
the metal whose corrosion takes on the appearance 
listed in column A. 



A. Appearances 

9-9. Red rust 

9-10. White to gray powdery 
deposit 

9-1 1 • Dull gray-green 



9-12, 



9-13. 



9-14, 



B. Metal 8 

1 ♦ Copper and 
its alloys 

2. Iron and 
steel sheet 
s tock ^ 

3* Magnesium 
and its 
alloy 8 

4* Aluminum and 
its alloys 



9-16. Which metal, when electroplated on steel, 
is somewhat porous and will allow 
corrosion to start at the pores unless a 
supplementary coating is applied and 
maintained? 
1 ♦ Chromium 
2. Copper 
3* Iron 
4* Cadmium 

9-17. Microbiological corrosion will not occur 
on aluminum alloys. 

9-18. Exfoliation corrosion is most commonly 

found on grain boundaries just below the 
metal's surface. 



9-19. 



Learning Objective: Identify typical 
corrosion characteristics of the 
various common metals. 



The most easily recognized form of metal 
corrosion occurs on 

1 . copper 

2. iron and steel 

3. magnesium 

Corrosion on a structure fabricated from 
which metal requires prompt attention 
because it can penetrate the metal in a 
very short time? 
1 • Chromium 

2. Cadmium 

3. Iron and steel sheet 

4. Magnesium 

Which metal is generally corrosion 

resistant? 

1 • Copper 

2. Chromium 

3. Magnesium 

4. Cadmium 



9-20. 



9-21 , 



9-22. 



9-15. 



Which metal, when used as a coatina to 
protect the part to which it is applied, 
protects the base metal by being \J 
intentionally consumed? 
1 • Chromium 
2. Iron and steel 
3 • Cadmium 
4. Copper 



9-23. 



Which form of corrosion occurs when the 
failure of an insulation allows steel and 
aluminum to come in direct contact with 
one another? 
1 • Stress 

2. Fatigue 

3. Fretting 

4. Galvanic 



Learning Objective; Indicate the 
forms, causes, and identifying 
features of corrosion and recognize 
the probable areas of corrosion. 



A greater degree of corrosion occurs when 
two aluminum surfaces are joined with. a 
Monel rivet than when two Monel surfaces 
are joined with an aluminum rivet. 

Which form of corrosion first appears on 
the surface of aluminum alloys as a white 
or gray dusty deposit which, when cleaned 
away, reveals tiny holes in the surface? 

1. Pitting 

2. Exfoliation 

3. Uniform etch 

4. Intergranular 

Which form of corrosion may exist without 
any visible evidence on the outer surface 
of the metal? 
1 • Stress 

2. Fatigue 

3. Galvanic 

4. Intergranular 



The presence 
is indicated 

1. sweats 

2. cracks 
3 • bends 
4. shrinks 



of stress corrosion in metal 
by 
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In items 9-24 through 9-26, select from column B 
a cause of each type of corrosion listed in 
column A* 

A. Types 

9-24* Stress 

$9-25. Fatigue 

9-26. Fretting 



B, Causes 

1. Alternating 
loads are 
applied in 
cycles to a 
part. 

2. The individual 
grains of the 
different ele- 
ments in an 
alloy react with 
one another. 

3. Vibration occurs 
between two con- 
necting surfaces 
which are 
heavily loaded 
and under 

a tress . 

4. Static atreasea 
under corrosive 
conditions are 
applied to a 
Surface for a 
period of time. 



Learning Objective: Indicate methods 
and procedures relative to the removal 
and control of corrosion on different 
metal surfaces and to the stripping of 
painted surfaces. 

9-30. After cleaning ground support equipment, 
how should you dry water from hinges and 
latches? 

1. Low-pressure air blast 

2. Use lint-free rags 

3. Park equipment in the sun 

4. Spray with corrosion preventive 
compound 

9-31. When preparing ground support equipment 
for storage, the term preservation means 

1. painting any unprotected surfaces 

2. providing protection to 
surface-damaged areas 

3. preventing salt water spray from 
reaching the equipment 
both 1 and 2 above 



9-27. On ground support equipment, wh^ch 

material is used most often to separate 
metal from the corrosion environment? 

1. Paints 

2. Sealants 

3. Preservatives 

4. Shrounds, covers, and caps 

9-28. Which of the following instructions 
requires GSE shops to establish a 
preventive maintenance schedule for all 
items of equipment? 

1. OPNAVINST 4790.50 

2. OPNAVINST 4790.2 

3. OPNAVINST 4790.6 

4. All of the above 

9-29. Which of the following forms can be used 
to schedule and record corrosion 
maintenance actions? 

1 . 0PNAV Form 4790/51 

2. 0PNAV Form 4790/59 

3. 0PNAV Form 4790/60 

4. 0PNAV Form 4790/61 



4. 



9-32. Which of the following statements is 
correct concerning repair of corroded 
surfaces? 

1. Paint and corrosion must be removed 
to bare metal 

2. Corrosion must be removed and paint 
f ea the red 

3* Paint and corrosion must be sanded 
smooth 

4. Corrosion only needs to be removed 



9-33. 



9-34. 



9-35. 



What are the two methods for removing 
corrosion? 

1. Mechanical and chemical 

2. Sanding and blasting 

3. Hand and powered tools 

4. Acid and detergent washing 

After you have cleaned and painted a 
corroded surface, what is the most common 
cause of the paint peeling? 

1. Poor painting techniques 

2. Improper mixing of paint 

3. Surface not properly prepared 

4. Improper painting facilities 

After properly cleaning a corroded ^ 
surface, you must apply a protective 
coating immediately to prevent corrosion 
from restarting. 
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9-36. What is the first step that should be 

taken in cleaning an item of equipment? 

1 . Selecting the proper cleaning agent 
for the method to be used 

2. Grounding the equipment 

3. Placing the equipment in the shade or 
beneath an overhead shelter if 
possible 

4* Covering or plugging all ducts and 
openings on the equipment where 
'cleaning fluid or water could be 
trapped 

9-37* Hazards associated with the use of 

solvents for cleaning support equipment 
include 

1. the danger that the solvents may 
ignite or explode 

2. the effect that .the solvents may have 
when used on oxygen equipment 

*3. the toxic effect the solvents may have 
on the. user if he breathes their 
vapors for a prolonged period of time 

4* all of the above 

9-38. The most efficient and inexpensive method 
"of removing grease from an item of support 
equipment that is only slightly 
contaminated is 
1 • steam cleaning 
2. emulsion cleaning 
, 3. chemical cleaning 

4. alkaline cleaning 

9-39. What cleaning method is recommended for 

removing heavy oil and grease from surface 
areas of ground support equipment? 
1 • Steam cleaning 

2. Emulsion cleaning 

3. Chemical cleaning 

4. Water wash 

9-40. Which cleaning method requires a thorough 
rinse with clean water? 
1 • Steam cleaning 

2. Acid cleaning 

3. Solvent cleaning 

4. Abrasive blasting 

9-41. What method of cleaning ground support 

equipment requires that the personnel who 
operate the cleaning equipment wear 
breathing devices, face shields, and 
protective clothing? 

1. Abrasive blasting 

2. Emulsion cleaning 

3. Chemical cleaning 

4. Water wash 



9-42. Which of the following methods is best 
for obtaining the clean anchor pattern 
necessary for most coating systems? 

1. Abrasive blasting 

2. Alkaline cleaning 

3. Acid cleaning 

4. Solvent cleaning 

i 

9-43. Abrasive grit, once used on steel, cannot 

be recycled and used on aluminum. ] 

9-44. Why is sodium nitrite, MIL-S-24521, 
'required when using the wet abrasive 
blasting method of cleani ig corrosion? 
1 • To prevent flash rusting 

2. To retard rusting after painting 

3. To ensure primer adheres to base 

metal , 

4. To prepare unit for storage 

9-45. What type of corrosion removal process 
should never be used on aluminum? 

1. Wet abrasive blasting 

2. Acid cleaning 

3. Solvent cleaning 1 

4. Power-tool cleaning , 

9-46. Since painted surfaces can be easily 

damaged by the careless use of handtools ( 
and power tools, minutes of extra time in 
the careful use of these tools can result 
in the saving of hours of paint touchups 
and corrosion removal work later. 

9-47. The most ineffective method used for \ 
corrosion removal is { 

1. abrasive blasting < 

2. hand-tool cleaning 

3. power-tool cleaning 

4. solvent cleaning 

i 

9-48. If chemical paint removers contact the 
skin, you should NEVER do which of the 
following? i 

1. Wash with soap and water I 
"* 2. Apply salves or ointments 

3. Obtain medical aid 

4. Rinse area with alcohol 

9-49. A complete coating system usually , 

consists of , 

1 • primer i 

2. chemical conversion ( 

3. finish i 

4. all of the above i 

9-50. Chemical conversion coatings used to 

treat steel surfaces usually have what j 
base compounds? 

1 • Oxides ' 

2. Phosphates 

3. Sulfurics 

4. Chromate8 
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9-51 • Chemical conversion coatings used to treat 9-56* 
aluminum surfaces usually have what base 
compounds? 
1 • Oxides 
2* Phosphates 
3* Sulfurics 

4* Combination of 2 and 3 above 

9-52* Primers used to provide a compatible 

adhesion layer between paints and base 

metals are classified as 9-57* 

1 • barriers 

2* corrosion-inhibitors 

3* sacrif iciax> ■ 

4* all of the above 

9-53* Epoxy primers are always used with epoxy 
finish coatings and polyure thane primers 
are used with polyurethane finish 
coatings* 

9-54* Zinc chromate is a good sacrificial and 

barrier-type primer that should be used on 9-58. 
ground support equipment* 

9-55* What is the aet-up time, if any, for epoxy 
polyamide before you spray it on a 
prepared surface? 
1 • 15 minutes 
2* 30 minutes 

3. 60 minutes 9-59. 
4* No set-up time is required 



What are the primary functions o* finish 
coatings? 

1 . Undercoat protection and color 
decoration 

2* Visual appeal and exposure resistance 
3. Covering defects in the surface and 

undercoat protection 
4* Color decoration and covering defects 

in the surface 

Which of the following instructions 
should you refer to for the optimum paint 
finish, regardless of the type paint you 
are using? 

!• Ground support equipment corrosion 
manual 

2* Aircraft weapons systems cleaning and 

corrosion control manual 
3. The paint manufacturer's instructions 

and directives 
4* Material furnished* by NAMTRADETs 

If you are to completely repaint an MD-3A 
tow tractor, what type of paint should be* 
used? 

1* Epoxy polyamide 

2* Acrylic nitrocellulose 

3* Polyurethane 

4* Acrylic enamel 

Before painting with polyurethane, you 
must have a special physical examination 
and be certified as having no respiratory 
problems* 



9-60. The Ground Support Equipment Corrosion 
Control Manual, NAVAIR 17-1-125 
1 • takes precedence over all MIMS 
2* lists all procedures and materials 

used for GSE corrosion control 
3* shows corrosion-prone areas on GSE 
4* does all of the above 
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□ □□□ 


11 □□□□ _ __ 


36 


□ □□□ ___ 


61 


□ □□□ 


12 □□□□ 


37 




62 


□ □□□ 


13 _ „ 


38 


□ □□□ _ 


63 


□ □□□ 


__. 


39 


□ □□□ _ 


64 


□ □□□ 


15 nnnn 


40 


□ □□□ 


65 


□ □□□ 




41 


□ □□□ _ 


66 


□ □□□ 


17 □□□□ 


42 


□ □□□ 


67 


□ □□□ 


18 . 


43 


_ 


68 




__. 


44 


□ □□□ . 


69 


□ □□□ 


20 □□□□ 


45 


□ □□□ 


70 


□ □□□ 


21 □□□□ 


46 


□□□□ _ _ 


71 


□ □□□ 


22 □ □ □ □ _ _ . 


47 




72 


□ □□□ 


23 □ □ □ □ _ _ . 


48 




73 


□ □□□ 


24 □□□□ 


49 


□ □□□ ___ 


74 


□ □□□ 
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50 


□ □□□ 
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State 
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12 3 4 

13 
17 

!»□□□□. 

»□□□□. 

21 

22 

23 □ □ □ □ . 

24 

25 



.12 3 4 

26 □□□□ 

27 □□□□ 

28 □□□□ 

29 □□□□ 

30 □□□□ 

31 □□□□ 

32 □□□□ 

33 □□□□ 

34 □□□□ 

35 □□□□ 

36 □□□□ 

37 □□□□ . 

38 □□□□ 1 

39 □□□□ 

40 □□□□ 

41 □□□□ 

42 □□□□ 

43 □□□□ 



45 □□□□ 

46 □□□□ 

<7 □□□□ 
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12 3 4 
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56 
57 
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59 
60 
61 
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67 

69 
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71 
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73 

74 □ □ □ □ . 
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9£ 1 II II II 1 

zt LJ LJ LJ LJ 


T F 

ci ni — inn 
51 UiJ U U 


2 n n n n 

* LJ LJ LJ LJ 


97 1 II II II 1 

27 LJ LJ LJ LJ 


c o n n n n 
52 UUUU 


i n n n n 
■* i ii ii ii i _ 


28 UUUU 


e o n n n n 
53 UUUU 


4 n n n n 

* LJ LJ LJ LJ 


LJ LJ LJ LJ _ _ 


c a n n n n 
54 UUUU 


5 n n n n 

3 LJ LJ LJ LJ 


Oft 1 II II II 1 

JU U U U U 


cc nnnn 
55 UUUU 


n n n n 

0 LJ LJ LJ LJ ~ 


i i j — 1 1 — 1 1 — i 


nnnn 
56 UUUU 


7 n n n n 

' 1 1 1 1 LJ LJ 


•jo nnnn 
JZ UUUU 


c 7 nnnn 
LJ u u u 


8 n n n n 

° LJ LJ LJ ( j 


oo n n n n 

33 UUUU - 


co nnnn 

jo lj LJ u u 


9 n n n n 
* i — ii ii ii i _ 


oa nnnn 
34 UUUU 


cc n n n n 
59 UUUU 


io n n n n 
iu i ii ii ii i _ 


-ic n n n n 
35 UUUU. 


c/\ n n n n 
60 UUUU 


ii n n n n 


n n n n 


ai nnnn 
el UUUU 


n n n n 

11 U U U U _ 


oi n n n n 

37 (j UUU 


£o n n n n 
62 UUUU 


i ^ n n n n 

13 LJ LJ LJ 1 > _ 


oo n n n n 
38 UUUU 


*o n n n n 
63 UUUU 


u nnnn 

m LJ LJ LJ LJ 


oo nnnn 
39 UUUU. 


</ nnnn 
64 UUUU 


, . j — i n n r~i 
15 □ □ □ □ 


*o □ □ □ □ 


65 □ □ □ □ 




« □ □ □ □ ___ 


66 □□□□ 


17 □□□□ 


« □□□□ 


67 □ □ □ □ 






« □ □ □ □ 


19 □□□□ 




69 □□□□ 


20 □ □ □ □ _ 


45 □ □ □ □ 


70 □□□□ 


21 □□□□ 


46 □ □ □ □ 




22 □□□□ 


47 □ □ □ □ 


72 □□□□ 


23 □ □ □ □ _ __ 


46 □□□□ 


73 □□□□ 


24 


49 □□□□ 


74 □ □ □ □ 


25 


50 □□□□ _ _ 
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1 

2 □□ 

3 
4 
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2 

9 

2oDDDD__ 
21 

22 

23 □ □ □ □ _ _ 

24 

25 
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26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

42 □ □ □ □ _ 
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44 
45 

46 □ □ □ □ _ 

47 

48 □ □ □ □ _ 

49 
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SCORE 
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si 
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53 
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55 
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57 
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60 
61 
62 
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64 

65 

66 

67 
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69 

70 □ □ □ □ _ 

71 
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73 

74 □ □ □ □ _ 
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1234 
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T F 

26 □□□□ _ _ 


T F 

51 


2 □□ □□ 


27 □□□□ 


52 □□□□ 


3 □□□□ 


28 


53 □□□□ 


__- 


29 


54 □ □ □ □ 


5 □□□□ 


30 □ □□□ 


55 □□□□ 


6 □□□□ _ 
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56 □ □ □ □ 


7 □□□□ 


32 


57 □□□□ 


8 □ □ □□ 


33 


58 □ □ □ □ 


9 □□□□ 


34 _ _ 


59 □ □ □ □ 


!(>□□□□ _ _ 


35 □ □ □ □ 


60 □ □ □ □ 


. 


36aooo 
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12 □□□ □ 
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13 □□□□ 


38 □ □ □ □ _ 


63 □□□□ 


14 □□ □□ 


39 □ □ □ □ _ _ 


64 □□□□ 


15 □□□□ __. 


4oanDD__ _ 


65 □ □ □ □ 




_ _ 


66 □□□□ 


17 □ □□□ 




67 □□□□ 






68 □□□□ 


i9nnnn___ . 




69 □ □ □ □ 




45 □ □ □ □ _ 


70 □ □ □ □ 


21 


46 


71 □□□□ 


22 □□□□ 


47 □ □ □ □ _ _ 


72 □□□□ 


23 □ □□□ _ __ 


48 □ □ □ □ _ 


73 □□□□ 


24 □ □ □ □ _ 


49 □ □ □ □ _ 


74 □ □ □ □ 
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14 
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!«□□□□ 





21 □□□□ 
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27 
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30 
31 
32 
33 
3* 
33 
36 
37 
3« 
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40 
41 
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47 

48 □ □ □ O _ 
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12 3 4 

31 

32 

33 

34 

33 

36 

37 
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39 

60 
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73 
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23 
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33 
34 
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36 

37 

38 

39 

40 
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47 
48 
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9 
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